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5**BTiF JRGQEliSIS 

Serotonin (S-HT) exhibits diverse phyeiolc^ical activity. 
mediated by at least seven reenter classes, the t&ost 
heterogeneous of which appears to be 5~HTi. A hmnan gene 
which expsresses one of these S'^HTi receptor subtype, named 5- 
HTiF, vas isolated by Kao and coworkers (Proc. Jtetl. Acad. 
5ci. US&s S&f 40B--412 (1993) }« ^is 5*^STif receptor exhibits a 
phammcological profile distinct from any serotonergic 
areceptor yet described* 

Hoskotfitz has proposed that currently uxaknown triggers 
for pain stimulate trigeminal ganglia which innervate 
vasculature within the cephalic tissue « giving rise to release 
of vasoactive xiefuropeptides from axons on the vasculature, 
niese areleased neurop^tides then activate a series of events r 
a consequence of which is pain. ^Qiis neuzogenlc infl amma tion 
is blocked by sumatriptan and ergot alkaloids by mechanisms 
involving S-BT receptors « believed to be closely related to 
the 5-BTiz) subtype « located on the trigeminovascular fibers 
(Jteurolpgyi ii(suppl. 3)j S16-S20 (1993)}. It has been 
desBionstrated that agonists of the S-BTip receptor inhibit 
peptide extravasation due to stimulation of the trigeminal 
ganglia (ftudla and XTlsseni n.S» Patent #5 » 521, 196). 

Ccnqpounds which exhibit affinity for the 5**BTif receptor 
provide a new approach for the treatment of disiases linked to 
abnomal serotonergic flteurotransnilsslon. Furthermore, 
coopounds selective for the 5-ETif receptor subtype are 
potentially useful for treating such diseases while causing 
fewer tindesired side effects. 

The present ixxvention provides 5-siabstituted-3- 
(piperldin-4-yl}- amd 5-substituted-3- (l,2,3,6-tetrahydro- 
P7ridln«4-yl>pyrrolo[3,2-b]pyridine8 of Formula I: 



WOMOSStt 




I 

ijQt which 

A-B is -C»CH- or -CH-CH2-'; 

R is Br Ci-C$ Blkylf benzyl, or phez:yl6thyl; 

X is halo, lay&r^fy, C1-C4 alfcoxy, -MHR^, -CWOR^^or - 
C(0)1IHR3 whesre: 

r1 is C1-C4 alkyt, phenyl {C1-C4 alkylenyl} , or 
heteroaryl(Ci'C4 alkylenyl) ; 

r2 is hydrogen or C1-C4 alkylj 

r3 is C1-C4 allcyl, a heteroq^le, or phenyl optionally 
monosubHtituted vith halo or hydroxy; and phannaceutically 
acceptable acid addition salts and solvates thereof, provided 
that when A-B is -C«CH-| then X is not hydrooQ^, halogen or Ci- 
C4 allc€xxy« 

This invention also provides a pharxnaceutical f orxnulatioo 
vhich cos^riseSt in association with a phaxneiceutically 
acceptable carrier, diluent or es:cipient, a coinpound of 
Formula Z« 

A further embodiment of this invention is a method for 
increasing activatlcnx of the 5*-HTif receptor for treating a 
variety of dieorders which have been linked to decreased 
neurotransmission of serotonin in massnals. Included among 
these disorders are d^ression, migraine pain, bulimia, 
premenstrual syndrome or late luteal phase syndrcn©, 
alcoholifian/ tc^cco abuse, panic disorder,' anxiety, general 
pain, chronic pain, post -traumatic syndrome , memory loss, 
dementia of aging, social phobia, attention deficit 
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hyperactivity disorder ^ diervqptive b^tiavior disorders « isqpulse 
control disorders « borderline personality disorder, obsessive 
coQspulsive disorder, cbronic fatigue syndroaoet premature 
ejaculationi erectile difficulty , anorexia nervosa, disorders 
of sleep, autism, mutism, allergic rhlni tis, trichotillo mania , 
trigeminal neuralgia, dental pain or tenperomandi toular joint 
dfsfunction pain, ISob conpounds of this invention are also 
useful as a prqphylactic treatment for migraine. Any of these 
mthods employ a conqpound of Fonmila II: 



X 




II 



in vtaich 

A-B is -C»CH- or -CE-CB2-? 

& is H, Ci-Cs alkyl, benzyl, or pbenyletisyl; 

Z is haao, hydroxy, C1-C4 altosy, «-21BR^, -C{0)0H2,or •* 
C(0)HBr3 wheres 

is C1-C4 alkyl, phe»yl{Ci-C4 allcylenyl) , or 
heteroaryl {C1-C4 alkylenyl); 

r2 is hydrogen or Ci*C4 alkyl; 

r3 is C1-C4 alkyl, a heterocycle, or phaiyl optionally 
monosijibstituted with halo or hyds^sxy; and pharmaceutically 
acceptable acid addition salts and solvates tbereof • 

Ihe use of a compousad of Formula II for the activation of 
the S-'BTxF receptor, for the inhibition of peptide 
extravasation in general or due to stimulation of the 
trigeminal ganglia specifically, and for the treatiwnt of any 
of the disorders described supra, are all e&oibodiments of the 
present invention « 
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ThB present invention also provides processes azid 
synthetic intercc^idiates useful for the prqparaticoa of the 
confounds of the present invention* 

The g&ieral cheoaical terms used in the fortoolae above 
have their usual meanings. For example, the term «alXyl« 
includes such groups as metiq^l, ethyl i a- propyl, isopropyl, 
butyl, isobutylt aec-butyl, fsct-butyl, pentyl, 2-*pent-yl«, 3** 
pentyl-, neqpentyl, hexyl and the like. Bie term «alka>^" 
includes such groups as methoa^, ethoexy, isqpropaxy, 
butoasy, £^E£*hutQo^, and the like. The term «halo" includes 
fluoro, chloro, bromo and iodo. 

The tern ^phexr^l {C1-C4 alkyleiiyl)^ is taken to mean a 
branched or linear alkyl chain of 1 to 4 carbon atoms 
substituted at some point vith a phenyl ring and includes such 
groups as benzyl, phenethyl, phenpropyl and j^enbutyl. 

The term "'het^oaryl (C1-C4 alkylesyl) " is taken to mean a 
branched or linear alhyl chain of 1 to 4 cazbon atoms 
substituted at some point vith a heterocyde. 

The tem "heterocycle'' is taken to m^ui stable aroooiatic 
and ncm-arcmatic 5** and 6--m8mbered rings ccmtaining carbon and 
from X to' 3 heteroatoms selected from the group consisting of 
nitrogen^ oacygen and sulfur, said zrings being optioz)Ally 
mon<A>enzofused. These rings include furyl, thienyl, 
pyridinyl, pyridinyl-sr- oxide, pyrrolyl, N-methylpyrrolyl, 
oxazolyl, isoxazolyl, pyrazolyl, imidasolyl, triasolyl, 
oxadiasolyl, thiadiazolyl, thiazolyli pyrimldAxryl, x^razixsyl, 
pyridasinyl, and the like* Benzofused rings include 
isoguinoliayl, isoquinolinyl'*!}* oxide, benzoxazolyl, 
benztbiazolyl, guinolinyl, guinolinyl-N**axide^ benzofuranyl, 
thionaphthyl, indolyl and the like* 

While all of the cospotuids of this invention are useful 
as 5-BTiF agonists, certain classes are preferred. ThB 
-following paragraphs describe such preferred classes. 

a) A-B is -CoCH-; 

b) A-B is 

c) R is Ci-Cg alJcfl; 
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di B is aiet±yl? 

e) f R is E; 

f) Z is balo; 

g) X is chloro; 

h) X is hydroxy J 

i) X is Ci-Cft alkoxy; 

j) X is -TSmJ^; 

k) X is -0(0)0X2; 

1) X is C(0)HBR^; 

m) is C1-C4 alkyi; 

n) R^ is ]^Mziyl (Ci<*C4 sUcylsiayl}; 

0} R^ is heteroaryI<Ci*-C4 alkylanyl); 

p) r2 is l^dsrogen; 

q) r2 is C1-C4 alkyl; 

r> r3 is C1-C4 alkyl? 

s) r3 is phenyl; 

t) r3 is pheziyl inonosiibstituted vith halo or hydroxy; 

u] r3 is halophaoyl; 

v) r3 is ]xydzG«yphanyl; 

w) r3 is a heterocycle; 

x) HiB can^oimd is a free base; 

y) The eonpotmd is a salt. 

The CGSEpouxids of the present invention may, depending 
iqpon their structxire and nasner of synthesis and isolation, 
exist as a j^haxmcsutically acceptable solvate. l!bese 
solvates include water, methanol, and ethanol. Solvated fozsas 
of the conqg^ounds of the present invention represent a further 
eoibodisient of the preset invention. 

The compounds of the present Invention where X is hydroxy 
loay exist as a mixture of keto/enol tautomeric fozzns* The 
present invention contenqplates the keto form, the enol form, 
and any tautomeric mixtures thereof. 



5 



wo 9905348 



a!be ccanpoutuia of this invantioxi are ufi6£iil in a matlioiS 
for incr^ialng activatlcm of the S^VS^^F receptor for treating 
a variety of disorders nSxich bave been linked to decreased 
neurotraziamission of serotonin in maxonals. It is preferred 
that the tnatnmal. to be treated by the administration of 
conpoundfl of this invention is human* 

Since the CGngpoucuSB of this ixxvention are amines^ they 
are basic in xutxire axxd accordingly react with any of a niuaber 
of inorganic and organic acids to f om pharxnaceutically 
acceptable acid addition ssilts. it is preferable to co^overt 
the faree anines to their pbaxosiLceutically acceptable acid 
addition siELlts for ease of handling and administration. Acids 
ccsootnonly eniployed to form such salts are inorganic acids such 
as hydrochloric acid, hydrobromic acid, hydroiodic acid, 
sulfuric acid, phosphoric acid, amd the like, and organic 
acids, such as s~toluene«* sulfonic acid, xnethanesulfonic acid, 
oxalic acid, s-brcuno-phenylsulfoxiic acid, carbonic acid, 
succinic arid, citric acid, benzoic acid, acetic acid axid the 
like. BxaxDples of sucdi pbanaaceutically acceptably salts thus 
are the sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, 
phosphate, moncibydrcgen^osskhate, dihydrogenphosjdtiate, 
netaphos^^hate, pyrophosphate, chloride, bromide, iodide, 
acetate, propioxiate, decanoate, caprylate, acrylate, formate, 
isdbutyrate, caproate, heptanoate, propiolate, oxalate, 
ziBlonate, succinate, suberate, sebacate, fxHoarate, naleate, 
butyne*-l,4«'dioate, be3cyne-l,6-dioate, benzoate, 
chlorobenzoate, metfaylbenzoate, dinitrobenzoate^ 
hydroacybenzoate, nethox^enzoate, ^Aithalate, sulfonate, 
3{ylene8\ilfonate, phenylacetate, phenylprqpionate, 

3phenylbutyrate, citrate, lactate, P-li^dsroxybutyrate, 
glycollate, tartrate, methanesulf onate , prppanesulfcnsate, 
naphthal ene - 1 - sulfonate , napbthalene-2*sulfonate, tnandelate 
and the like. Preferred ptaaxznceutically acceptable salts are 
those f oznted with hydrochloric acid. 
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Tte f ollovlzig groiQ) is lllvatrative of conpousdis of 
FozsBila Z and II conteacnplated vithin tlie sccpe of this 
ixxvantlon: 

5 - f luoro - 3 - ( 1 • hexylpiP^dia- 4 -yl > pyrrolo E3 , 2 -b3 pyridine ; 

5 -bromo- 3 - (l-bens5ylpiperldlzi-4 -yl ) Kyxrolo (3 , 2 -b] pyridine; 

5-iodo-3- (1- ( l-phenyletli-2-yl)piperidin-4-yl) pyrrolo- 
[3,2-b}ir|n:idine? 

5 - ethoxy- 3 - (l -pentylpiperidln- 4 -y 1 ) pyrrolo [3,2- 
b] pyridine; 

S-piropoxy-a- (l-hfutylpiperidia-4*yl) pyrrolo 13,2- 
b] pyridine; 

5 - isaprqpoxy - 3 - (1- isobutylpiperidin* 4 -yl } pyrrolo C3 , 2 * 
bl pyridine; 

5- {K- Imethyllaaino) -3- {1- isoprapylpiperidin-4-yl) pyr- 
rolo [3 , 2 -bl pyridine; 

5- (H- [prqpylj amino) -3- {l-ethylpipBridin-4-yl) pyrrolo- 
(3, 2 -bl pyridine; 

5- (N- [ispprqpyl}aiBino) -3- { l-xnetbylpiperidin- 4 -yl) pyr- 
rolo [3 , 2 -b) pyridine ; 

S- OS' [butyl] amino) -3- (l-ben2ylpiperidin-4-yl)iryTrolo- 
[3, 2 -b] pyridine; 

5- JN- Ipbenethyll amino) -3- (I- (l-pbenyleth-2-yl)piperi-din- 
4-yl) pyrrolo [3 , 2 -bl pyridine; 

5- (N- [phenprppyl] amino) -3- (l-metbylpiperidin- 4-yl) pyr- 
rolo 13 , 2 -bl pyridine ; 

5- {N- [pbeabutyl] amino) -3- (l-methylpiperidin-4-yl)x>yr- 
rolo [3 , 2 -b] pyridine ; 

5- (K- [3-furylm8thyl]amlno)-3- {l-xnethylpiperidin-4- 
yl) pyrrolo [3 , 2-b] pyridine; 

5- {R- [pyridin-2-yletbyl] amino) -3- (l-methylpiperidin*^4- 
yl) pyrrolo 13 , 2 -b) pyridine ; 

5- (N- 13- (pyridin-4-yl-N-oxide)prc^-l-yllaffiino)-3- (l- 
metfaylpiperidin- 4 -yl ) pyrrolo [ 3 , 2 -bl pyridine ; 

5- (R- 14- <2-pyrrolyl) but -l-yl] amino) -3- (1-methylpiper- 
idin-4-yl) pyrrolotS , 2 -bl pyridine; 

5- (N- [3-furylmethyl]amino} -3- (l-methylpiperidin-4- 
yl) pyrrolo [3 , 2 -bl pyridine ; 
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5- (N- { <axa2ol<-2*-yl}nettayl]asdno} r3** (l-*xD8tbylplperidin*'4- 
yl) pyrrolo t3 r 2 -b] pyridinW; 

S- (»- t{pyrljnidin-4-yl)metliylJaB±tto) -3- (l-^mBtbylpip&ti- 
din- 4 -yl) pyrrolo [3 , 2 -b] R/ridine ; 

5- (N* [(lsdol«4-yl}2netbyl]afidxu>) -3- (l<*zaettaylpl]p6rldin-4- 
yDpyarrolo [3 , 2 -b] pyridine) 

5- (N- I (guinolin-6-yl)xriat:liyl] amlnD) -3- <l-«etbylpiperl-din 
4 -yl ) pyrrolo 1 3 , 2 - bl pyriddboe J 

I3*furyll -3- (l-metbylplperidln-4-yl)pyrrolol3,2- 
b] psrridlne** 5* CEurboxamlde ; 

W- tpyridin-2-yll -3- (l-Tnatl^ylp±per±dia-4-yl)pyixoloI3,2- 
b] pyridine*- 5 - carboxamlde; 

N- lpyridin-4-yl-N-Gxidel -3- (l-aiethylpiperidin-4- 
yl ) pyrr olo 1 3 , 2 - b] pyridine - 5 - caarboxaxnide ; 

N- [pyrrol-2-yll -3- (l-a»thylpiperidin-4-yl)pyrroloI3,2- 
b] pyridine ^ 5 * carboxamide ; 

N- tpyraizol-3-yl] -3- (l-inatbylpiperidin-4-yl)pyrrolot3,2- 
b] pyrldine<*5*» carboxasilde; 

N- Coxazol-2*yll -3- (l**niettayLplperidln-4-*yl}pyrrolot3|2- 
b]pyrldine«-5-cartooacaxnide; . 

N- Ipyrlfliidin-4-yll -3- (i-xnethylpiperidin-4-yl)pyrrolo- 
[3 , 2 -b] pyridine - 5 - caxboxaxoide ; 

Iindol-4-yl] -3- (l-2nethylplperidin-4-yl)pyrrolot3,2- 
b1 pyridine -S-- carboocaxnide ; 

N- [q[uinolin-6-yl] -3- {l-inethylpiperidin-4-yl)pynt)lo- 13,2 
b] pyridine- 5 - caxbcxxaxaide; 

5-fluoro-3- {l-he»yl-l#2,3,6-tetrahydrppyridin-4- 
yl ) S^nolo [3 , 2 -b] pyridine ; 

5-bramo-3- (l-*benzyl-l/2,3|fi-tetrabydrqpyridin-4'* 
yl) pyrrolo {3 , 2-b] pyridine? 

5-iodo-3- (1- (l-phenyleth-2-yl) -l,2,3«S-*tetrai:(ydro- 
pyridin-4-yl)pyrrolo- 13, 2 -b] pyridine; 

5 -etboxy -3 - ( 1 -pentyl -1,2,3,6- tetrabydropyriddLn-4 - 
yl)pyrrolo[3,2-bJ j^ridine; 

5 - pr pp03cy^- 3 - { 1 -butyl -1,2,3,6- tetrabydr qpyridin- 4 - 
yi ) pyrrolo 13 , 2 -bl pyridine ; 
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yl) pyrrole [3 , 2 -b] pyridine J 

5- IN- [TOthyl] amino) -3- (l-ispprppyl-l,2,3,6-t8trajiycSro- 
pyridin- 4 -yl ) pyr- rolo [3 , 2 -bl pyridizie 

5- (W- [propyl] amino) -3- {i-etliyl-l,2,3,6-tatrabydro- 
pyridin-4*yl)Hrrrolo- [3,2-bJpyridine5 

5- (N- [isopropyl] amino) -3 - 2, 3 , 6-tetral^ydro- 

pyridin-4*yl) pyr-rolo 13 , 2 *b} pyridine; 

5- (K* [butyl ] amino) <* 3** (l-benzyl«-l»2,3,6**tet:ra]i^ydro- 
pyridin-4-yl)pyrrolo«' (3, 2 -b} pyridine; 

5- (H- [phenetbyljamixio) -3- {!• (l-pbeayletli-2-yl) -1,2,3,6- 
tetra33ydripyridin-4 -yl) Ryrrolo 13 , 2 -b] pyridine ; 

5- (N- [phenpropylj amino) -3- (i-n^tliyl-l,2,3,6-tettalvdro- 
pyridin- 4 -yl ) pyrrolo 13 , 2 -b] pyridine ; 

5- {N- [phenbutyl]amino)-3- (l-'methyl-l,2,3,6-tetrabydro- 
pyridin-4 -yl ) pyrrolo [3 , 2 -bl pyridine ; 

5-(H- [3-furylmBthyllaxnino)-3- (l-methyl-lr2,3,6-tetra- 
hydropyridin-4 - yl ) pyrrolo 13 , 2 -b] pyridine j 

5- (H- [pyridin-2-ylethyl] amino) -3- {l-methyl-1,2,3,6- 
tetrahydropyridin- 4 -yl ) pyrrolo 13 , 2 -bj pyridine ; 

5- {N- [3- {pyridin-4-yl-N-oxlde)prop-l-yllamino)-3- (1- 
mettayl -1,2,3,6- tetralqrdrppyridin- 4 -yl ) pyrrolo 13 , 2 -b] pyridine ; 

5- (K- 14- (2-pyrrolyl)but-l-yl) amino) -3- {l-methyl-1,2,3,6- 
tetrahydrppyridin- 4 - yl ) pyrrolo [3 , 2 -b] pyridine ; 

5- {N- [3 - ftirylmethyl] ami no ) - 3 - (i-metbyl-l, 2,3,6- 
tetrahydropyridin-4-yl ) pyrrolo [3 , 2 -b] pyridine ? 

5-^ (H- [ (asazol-2-yl)metfayl] amino) -3- (l-metbyl-1, 2^3,6- 
tetrahydrcqnfxidin- 4 -yl ) pyrrolo { 3 , 2 -b] pyridine ; 

5- {»- [(pyrimidin-4-yl) methyl] amino) -3- (l-iwtlyl-1,2,3,6- 
tetraJaydrqpyridin- 4 -yl ) pyrrolo 1 3 , 2 -b] pyridine ; 

5- (N- t (indol-4-yl)mBthyl] amino) -3- (l-metbyl-1,2,3,6- 
tetralydrppyridin-4 -yl ) ^rrolo [3 , 2 -b] pyridine ; 

5- («f- [{gainolin-6-yl)methyl] amino) -3- (l-xnethyl-l, 2,3,6- 
tetxaliydrppyridin- 4 - yl ) pyrrolo [3 , 2 -b] pyridine ; 

S- l3-furyl] -3- (l-methyl-l,2,3,6-tetrahydrppyridin-4- 
yl) pyxxolo [3 ^ 2 -b] pyridine*- 5 - cazbocKamide ; 
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H- Ipyrldia-2-yl] ^S- (l-iaetdtiyl-l^2,3,6-tetaraaiydrppyrltl^ 
yl ) pyrrolo [3,2 •bl pyridine- 5 - carboacamide ; 

[pyridia-4-yl-N-<»cid©3 -3- (l-methyl-l,2,3r 6-tetra- 
Jaydrppyr idin- 4 -yl) pyrrolo 13 , 2 -b] j^idine - 5 - carboxaaddB ? 

N- lEyrrol-2-yl] -3- (l-inethyl-l,2,3,6-tet»abydrGpyridin-4- 
yl) pytxolo 13 » 2 -b] pyridine- 5- carboroTnAde ; 

N- Ipyraa5rti-3-yli -3- {l-insthyl-l,2,3i6'*tetrahydrqpyrldin-4- 
yl) pynrolo 12 , 2 -b} pyridine- 5 - carboxamide ; 

H- Iacwu8ol-2-yl] -3- {l-inethyl-1,2,3, 6-tetraJxydrc3pyrldln-4- 
yl ) py3rrolo [3 , 2 -b] pyridine- 5 - carboxaxrilde; 

lpyrimidin-4-yl3 -3- {l-anethyl-l,2,3,6-tetral^fdro- 
pyridin- 4 -yl) pyrrolo- [3, 2 -bl pyridine- S-carboscamida; 

N- [lndol-4-yll -3- (l-nietaiyl-l,2,3,6-tetralxydrqpyridin-4- 
yl ) pyrrolo [3 » 2 -bj pyridine- 5 - carboxami de ; 

K- Cquinolin-6-yl] -3- ( i -methyl -1,2, 3,6- tetrahydro -pyridin- 
4-yl)pyrrolo«* {3,2-b]pyridine-5-carbaacaxnlde; 

The conpounds of the present invention are prepared by 
the procedure described in Synthetic Sc^ieme I inhere X* is halo 
or Cx*C4 alkc»y; and R is as prevloosly defined* 
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H 



A 5*8ubstitutea-p3r«olo[3,2-b]pyridine is candensed with 
a 4-plperidoxie in a lower alkanol, typiccilly xnethanol or 
ethanolf in the presence o£ a suitable base. Suitable bases 
Include potassium or sodium hydroxide, and sodium alkoxides 
such as sodium methoxide. The reaction is performed at reflux 
to give the cozxespoading 5-Bubstituted-3- {l,2,3,6- 
tetrahydrqpyridin-4-yl)pyrrolo[3,2-bJpyridines of the present 
invention. Product may be isolated by filtration or 
extractive workup, and may be purified by recrystallisaton or 
chromatography if necessary or desired. 

me 5-sub8tituted-3- (l,2,3«6*tetrahydrqpyridin*-4- 
yl}pyrrolo[3#2-b]pyrldines of the present ixxvention^ while 
useful B-STj^ agonists in their own right, may be hydrogenated 
to provide the 5-substituted-3- <piperiditt-4-yl)pyrrolol3#2- 
bl pyridines of the present ixrvention. Typically the 
conversion is acconplished under standard hydrogenation 
conditions, for exaaoaple, hydrc^enating a solution of the 
substrate in a lower alkanol, typically methanol or ethanol. 
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or a siixture o£ the lower alkanol and tetralxydro£uzan, in the 
presence o£ a precious metal catalyst, typically either 
platinum or pallsuiiuni on carbon. 

Compounds of the invention lAiere X is Ci^C4 alkoxy are 
also useful intermediates for the preparation of other 
coopounds of the inventi«i as illustrated in Synthetic Scheme 

ZI where R^' is C1-C4 alkyl, and A-B, H, azid are as 
previously defined. 




An appropriate 5«alkaicypyrrolo[3,2-b]pyridine is heated 
with an aqueous acid, typically hydrohrcmdc acid, to prepare 
the corresponding 5»hydroxypyrrolot3,2-blpyridixie« This 5- 
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lay6xdxy derivative is then treated with triflttaromethane- 
sulfonic axitaydride in a suitable solvent r typically pyridiiiet 
to* provide the corresponding triflate of Formula III. Hha 
trif lates of Formula III are novel and provide a fxurtlxer 
eidMdiinent of the present izzvention. 

The trif lates of Formula HI are useful for the 
pr^)aration of canpoimds of the present invention where Z is - 

C(0}IIHr3 C(0)0r2 by subjecting the trif lates to palleLdium 
catalyzed carbonylation . conditions in the presence of a 
suitable amine or alcohol. A mixture of the triflate, ^ 
palladium(ZZ) acetate, l,l'-*bis(diphenylphoaphine) ferrocene, a 
prot<m scavenger such as triethylamine or potassium caadbonate, 
and a suitable amine or alcohol are costribined in a suitable 
solvent, typically acetonitrile or dinetfaylform^amide* The 
mixture is saturated with carbon monoxide and is then heated 
until the reaction is complete. The cors^sponding amides or 
esters are typically isolated by a standard extractive workiqp 
and purified by crystallization or chroma tc^aphy . The 
skilled artisan vill appreciate that the ccaipounds of the 
invention ittaere X is -C(0}OH are prepared by subjecting an 
sqpprqpriate ester of the present invention to acid or base 
l^ydrolysis conditions. 

Conpouz2ds of the present invention where X is -C{0)OB, 
while valuable S-BTxp agonists, are also useful intermediates 
for the preparation of coiqpounds of the invention idiere X is «- 
C(0)iraR3, Olhese conpounds are prepared by reacting an amine 
of formula R^ijh^ with an apprc^riate carboxylic acid or 
carboxylic acid derivative imder standard amide bond forming 
conditions ♦ 

Compounds of the invention where X is -NHR^ are prepared 
by functionalizing the corresponding 5-sminppyrrol-»o[3,2«* 
b] pyridine thsrough stemdard acylation/reduction or reductive 
allcylation conditions. Briefly, a solution of the 5*- 
aminopyrrolo [3, 2 -bl pyridine in a suitable solvent, such as 
tetrahydrofuran, dioxane, or diethyl ether, at a tesiperature 
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frcaa about anblaat to about O^C, is reacted with an 
asfncqpriate acylating ageut in the presence of a euitable base 
such as pyridine or trletl^lasiine. ISiis acylated product is 
then disaolvad in a suitable solvent » such as tetrahydrofuran 
or dletibyl ether, at a ten^erature frooi about ambient to about 

O^C, and is treated vith a suitable hydride reducing agent 
such as diborana or lithium aluminum hydride. The reaction is 
stirred from 1 to 24 hours and is then treated with an aqueous 
solution of sodium s\ilfate« The resultant suspension is 
Cilteredt and the filtrate concentrated under reduced pressure 
to provide the desired product. 

Alternatively, a solution of a 5*affiinopyrrolo[3,2*b} - 
pyridine in a solvent suitable for the azeotrqpic removal of 
imter, such as toluene, benzene or cyclohexane, is reacted at 
reflux with an appropriate aldebyde or ketone in the presence 
of 0»l-10% of a proton source such as £*toluenesuLl-fonic acid, 
mien the reacticm is cmrnplete the volatiles are reroved under 
reduced pressure and the residue redissolved in an alkanol 
such as methanol or ethanol. This solution is then subjected 
to hydrogesation conditions, or is treated with an appsropriate 
hydride reducing agents such as sodium borohydride or, 
preferably, soditmti cyanoboro-hydride in the presence of an 
anhydrous acid suc^b as bydrogen chloride. The product is 
isolated by a normal extractive workup. 

The reguisite S- substituted pyrrole [3, 2 -b] pyridines • 
necessary for the prepaaration of the cozripounds of the present 
izrvention say be prepared as described in Synthetic Scheme III 
where is halo or Cx*C4 alkoxy« 

Synthetic ^f^hfmift 
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CH3 




vBitectlon 




The 2 -aetliyl- 3 -nitrons-* substituted pyridine aay be 
reacted vith either disnethylf oznomide dinethylacetal in 
dinethylfomBinide or triB(dlinstfaylamino)2Qethane in toluene at 
elevated toaqperatiire to prepare the correspondixig 
iBdnoenasdne. Where X° ia Ci*C4 alkJosxy, the iminoesaadne in a 

lower alkanol, typically ethanol , or a taixture of the lower 
alkanol and tetrahydrof\xran, is then faydrogenated over Ran^ 
nickel or a precious metal catalyst, typically either platin u m 
or palladium on carbon, to provide the appropriate 5-{Cx'-C4 

alfcoxy)pyrrolo[3,2-b]pyridixie. Where X« is haJLo, the 
ijoinoenamine is reacted vith metallic iron in toluene/ -acetic 
acid to provide the desired 5«halQpyrroIo[3,2-bl->KjrridiAe. 
tChe 5-substituted pyrrolo [3, 2 -b] pyridines may be purified by 
recrystallization or €±LrQO(atography as necessary or desired 
prior to use in the preparation of the cospounds of the 
present invention. 

The 6 -substituted 3-nitro-2-picolines required to prepare 
the corresponding 5 -substituted-pyrrolo 13, 2 -b] pyridines are 
either commercially available or may be prepared by methods 
veil knovn to the skilled artisan. 

The requisite S^substituted-pyrroloUf 2 -b} pyridine 
necessary for the preparation of the conpouxids of the present 

invention where Z is •*2IBR^ may be pr^)ared as described in 
Synthetic Scheme ZV. 
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The nitration is perfozned by adding an eguivsaent of 90% 
xxltric acid disBOlved in an equal volvme of concentrated 
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sulfuric acid «blcb has been precooled 0^ to a solution of 6- 
BB±ao-2*plcQlixie (6-aittiBO*2-inet]i^lpyridine} in £ive voluaoes 
(relative to volume of nitric acid solution) of concaatrated 

sulfuric acid at -S^C. !£be nitric acid solution is added at a 
rate to maintain the terflgperature of the reaction mixture at 
about. -2<%. The reaction mixture is stirred at about O^C for 

one hour and is then alloyed to vazm to about lO^C over an 
hour. 'OiB tenqperature of the reaction mixture is maintained 

at about lO^c for one hour and is then allowed to wtm to 

about 20% over an hour. 12ie reaction mixture is maintalzmd 

at about 20% for 2 .hours ^ . Ibe. reactioi mixture is then 
poured over ice, made basic (pH about 9) by the addition of an 
appropriate faydrascide base, typically potassium, sodium, or 
amnanixui l^ydroxide, maintaining the tesperature at about 20% 
by the addition of ice as xieeded. l!be a»sulting slurry is 
filtered, washed with water, and dried to provide a 2sl 
mixture of 3-nitro- :S-nitro-6-amino-2-picoline. 

The \mdesired 5 - nl tro- 6 - amino - 2 -picoline isa»er may be 
removed by steam distillation, subliaoLtion, or by fractional 
crystallization from a suitable solvent, preferably toluene. 
Tbe desired 3rnitro'-6*amino«'2**picoline is then reacted with 
dimetir/lformamide dlmethylacetal or trisCdimethylamino} - 
methane in a suitable solvent, typically dimethylformamlde. 
OncB the reaction is conplete the reaction mixture is treated 
with either water or Isppros^nol to precipitate the desired 
intermediate TV, which is isolated by filtration. 
2U.tematively, Intermediate IV may be prepared by directly 
subjecting the mixture of nitration isomers previously 
described to dimethylforxiBmide dlmethylacetal or 
trie (dimathylamino) methane ♦ Treatment of the resulting 
reaction mixture with water results in the precipitation of 
Intermediate TV which may be isolated by filtration. 

Intermediate IV may then be Ir^drog^oated in a lower 
alkanol, typically ethanol, in the presence of a palladium 
catalyst, typically 10% palladium on carbon. Once 
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hydrogenatloa is conqplete, the reaction zaixttxre Is. j^iltered 
axd the filtrate concentrated under reduced pressure. Hie 
desired 5 - (dlfliethyl ami riamfttlyligiino) pyrrole [3 , 2 >b3 pyridine znay 
be used as jrecovered in subsequent reactions or first puadLf ied 
by slurry washing or by silica gel chromtography as xtecessary 
or desired* Subjecting (dixnethylaminomethyl-* 
imino) pyrrole 13, 2 -bl pyridine to the reaction conditions 
described in Synthetic Scheme 1 provides the S-aanlnqpyrrolo- 
[3, 2 -b] pyridines necessary to prepare the corresponding 
ccaqpounds of the present invention. 

Alternatively^ coaipoundB of the present imrenticm wh^e X 

is •*SIER^ nay be prepared by the procedure described in 
Synthetic Scheme V. 
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latermeaiate IV is hydrogcmated in methanol containing 
hydrogen chloride in the presence o£ a palladima catalyst., 
typically 10% palladium on carbon. The resulting l*-hydroxy*-5'- 
(diaethylaminomethaneiTnl no) pyrrolo [3 , 2 **b] pyridine 
dihydrochloride is Isolated by filtration of the reaction 
flEdxture and say be ftirther purified and rexnoved from catalyst 
by recrystallisation. The axnidine fmctioziality at the 5- 
position of the pyrrolo [3, 2 *b] pyridine smy be removed to 
provide the corresponding amine by heating the axnidine 
substrate in etbanol under acidic conditions or under neutral 
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hydrogenation ccmdltlcms. The axnldlna fiinctioziaiity at the 5- 
position nay be remcsved either prior or subsequent to reaction 
with an apprqpriate 4-plperidone under the CCTditlona 
described for Synthetic. Scheme I to provide the. requisite 5r 
aininopy3»olo[3,2-b3pyxridine8. Begazdlees o£ "iihen the amidine 
functionality is removed, the l«»faydn»y substitucoxt is removed 
by hj^drogenation in a lower alkanoli typically methanol, in 
the presence of a palladium catalyst, typically 10% palladium 
on carbon* 

The ability of the compounds of this invention to bind to 
the 5-BTiF receptor subtype viSLB measured essentially ais 
described in XJ.S* Patent #5 1 521, 196. 

Iffmr^minft Preparation ! Membranes were prepared from 
tranafected Ltk^ cells which were grown to 100% confluency* 
The cells wexB washed twice with ^osphate-buffered saline, 
scscaped from the culture dishes into 5 zia» of ice-cold 
pho8]^te<^baff ered saline, and centrifuged at 200 x g for 5 
minutes at 4^C. "Che pellet was resuspended in 2.5 xdL of ice- 
cold Tris buffer (20 zriM Tris HCl, pa»7.4 at 23^c, 5 jrM msh) 
and homogenized with a Mxeaton tissue grinder* The lysate was 
stabsequently centrifuged at 200 x g for 5 minutes at 4^0 to 
pellet large fragments which were discarded* The supernatant 
was collected and centrifuged at 40|000 x g for 20 minutes at 

4^. nsxe pellet resulting trcm this centrifugatlon was washed 
once in ice-cold Tris wash buffer and resuspexuSled in a final 
buffer containing SO mM Tris HCl and 0.5 mM EDT&, pH«7.4 at 

23^C. Membrane preparations were kept on ice and utilized 
within two hours for the radioligand binding assays. Protein 
ccncentrations were determined by the method of Bradford 
(Anal, fiiocbem., 22# 248-254 {1976}). 

R^QlAqaPfl Blsfllffq; [3B.5-ET) binding was performed 
using slight modifications of the S^BTis assay conditions 
reported by Esrrick<-Davis and Titeler (J. Jteurocban. , SH, 
1624*1631 (19B8)) with the emission of masking ligante. 
Radioligand binding studies were achieved at in a total 
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volune Of 250 VJj of buffer <50 jM Tfla, 10 MgCl2i 0.2 rxBA 

BCrOi, 10 MM paxgyllxie, 0*1% ascorbate^ pH»7«4 at 37^0 in 96 
well mlcrotlter plates. Saturation studies were conducted 
using [3h}5-BT at 12 different concentrations ranging from 0*5 
Z3M to 100 nM. Displaceaosent studies were performed using 4,5- 

5*5 nM [3H]5-Hr« Tbe binding profile of drugs in conqpetition 
eaqperiments was accomplished usii^ 6-12 ccacratrations of 
CQOipound* Incubation times were 30 minutes for both 
saturaticm and displaceoBent studies based upon initial 
investigations which determined equilibrittm binding 
conditions. Noxiispecific binding was defined in the presence 

of 10 MH S-BT. Binding was initiated by the addition of 50 {iL 
meBbrane homogenates (10*20 iig) « The reaction was terminated 
by rapid filtration through presoaked (0.5% polyethyleneimine} 
filters using 48R Cell Brandel Harvester (^dthersburg, MD) . 
Stabseguently, filters were washed for 5 seconds with ice cold 
buffer (SO itiM Tris HCl, pH«'7.4 at 4^) , dried and plac«a into 
vials containing 2.5 itili Readi^Safe (Beckman, Fullerton, CA) 
and radioactivity was measured using a Beckman LS 5000TA 
liquid scintillation counter. Ihe efficiency of counting of 

I^HjS-HT averaged between 45-50%. Binding data was analyzed 
by conputer-aBsisted nonlinear regression analysis (Accufit 
and ACGUCCsnp, Lunden Software, Chagrin Falls, OH)* IC50 
values were converted to Ki values using the Cheng-Prusof f 
equation (JUDcben. Pharmacol., 22# 3099-3108 (1973). All 
experiments were perfozn^ in triplicate. 

&es>resentative ccsqpounds of this invention were found to 
have affinity for the S^BTip receptor as xoeasured fay the 
procedure described Bupra. 

As was reported by R.L. Weinshank, et al., W093/14201, 
the 5-BTiF receptor is functionally coupled to a 6-protein as 
measured by the ability of serotonin and serotoneirgic drugs to 
inhibit forskolin stimulated cAMP production in NIH3T3 cells 
transfected with the S-HTip receptor. Agonist activation of &- 
protein- coupled receptors also results in the release of QDP 
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from the d-eubunlt of the 6 protein and the subsequent bdjotding 
of erP. Ihe binding of the stable analog I^^SIGTPrS is an 
indicator of this receptor activation. 

Manibrane Preparation 

Mousa UK(tk-) cells stasOxly transfected with the human 5* 
BTi; receptor and grown in suiqpenslon were hiaxvested l^j^ 
centrifugaticm, resiuspended in 50 sN Tris*HCl, pE 7.4, in 
aliqaotB of 2 x 10^ cells and frozen at -70®C until the day of 
the assay^ On the assay day, an aliquot of cells was thawed, 
resuspended in 35 xoL of 50 nM Tria-HCl, pH 7.4, and 
centrifuged at 39,800 x g for 10 minutes at 4^C. The 
resulting pellet was resuspended in 50 sM Tsris-^HClr pH 7,4, 
incubated for 10 adnotes at 37^C and centrifuged at 39 1 BOO x g 
for 10 minutes at 4^C. !lhe pellet was resuspended and 
centrifuged once more, with the final pellet being resuspended 
in 4 SH M^Cl2, 160 m NaCl, 0.267 XKM SGTA, 67 soH TriS-BCl, pH 
7.4, such that a 200 )iL aliquot contained contained 
approximately 15-25 pg protein. 
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All incubations vere perfozned Intriplicate in a. total 
volume of 800 pZi. Drug dilution in vater, 200 nL, spanning 6 
log units, was added to 400 pit of Tris-HCl, pH 7*4, containing 
3 m iegCl2, 120 m HaCl, 0.2 m 2Gm, lOMM GDP, and 0.1 2IM 
[^^SlGTPyS. Mgffnbrane homogenate, 200 }iL, ^was added and then 
the tubes were incubated for 30 minutes at 37^C. Using a 
Brandel cell harvester (model MB-48R, Brandel, Gaithersburg, 
S8D) t the incubations were then terminated by vaodum filtration 
through Mbataan 6F/B filters idiich had bera wet with water or 
20 ass n^P207 and precooled with 4 aOi of ice-cold 50 aM Trie** 
BCl, Ida 7«.4, VbB filters were than washed reqpidly with 4 mL 
of ice^-cold 50 rM Tris-BCl, pH 7.4. The amount of 
radioactivity captured on the filters was determined by liquid 
scintillation spectrometry using an LS6000IC (Becka^ 
Instruments, Fullerton, C&} . GTPyS, lOtiM, defined nonspecific 
binding^ Protein was determined by the method of Bradford 

(teaL-Biaasa^* w, 248-254 (1976)), 

Sf ficacy values for test coapotinds were expressed as the 
percent binding relative to 10(01 5-BT. NonldLnear regression 
analysis was performed on the concentration response cuarves 
\ising a four parameter logistic equation described by De Lean 

ftJtri fM, - f 21, 5*16 (1982)]. Analysis of 

variance, followed Ioy the Tukey-^Kraaier Honestly Sigzxif icant 
Difference test (JHP; SAS Institute Inc., Gary, NC) was 
performed on the PBC50 values and the Basx values. 

Representative conpounds of the present invention were 

tested in the I'^^SIOTPyS assay and were found to be agonists of 
the 5-HTip receptor. 

TbB discovery that the |»dn associated with migraine and 
associated disorders is inhibited by activation of the 5-ETif 
reenter by administration of 5-ETip agonists required the 
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Bsoialysia o£ data from diverse assays of ptoxtDacoIogical 
activity. To establiab that the S^BTip receptor siibtype is 
responsible for mediating neurogenic meningeal eoctravasation 
which leads to the pain of migraine, the binding affinity of a 
panel of cosqpounds to serotonin receptors was tneasured first, 
using standard procedures. ?or exaiaple,. the ability of a 
cospound to bind to the receptor subtype- was performed 

as described s^pra* For congparison purposes, the binding 
affixiities of cosEpounds to the S-HTid, 5-BTib, and 5-HTie 
receptors nfere also determined as described stxpra, except that 
different cloned receptors vers esB^^loyed in place of the 
5-BTxp rec^tor clone cmplpyed therein. VbB S-HTxd 5--BTxb 
receptors have recently been renamed, they were formerly named 
the 5-ETxDa £^ 5-sn']jop receptors, respectively* {Sbrtig, et 

al., TrexidB in PtazastceuticaJL Science, 17, 103*' 105 (1996)). 
TOiB same panel was then tested in t3ie cAHP assay to determine 
their agonist or antagonist dmracter. Finally, the ability 
of these coxapounds to inhibit neuronal protein extravasation, 
a functional assay for migraine pain, was measured « 

The panel of conqpounds used in this study represents 
distinct structural classes of ccnpounds which were shown to 
exhjbit a wide a^nge of affinities for the serotonin receptors 
assayed* Additiox»lly, the panel ccmsiounds were shown to have 
a wide efficacy range in the neuroma protein extravasation 
assay as ivell* The jpanal of compounds selected for this study 
are described below. 
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3- [2- (ddiietbylaaiino}et±yl] -N-aetliyl-12-indole-5- 
natlumasulfaaaBiide btttane-l,4-di(»te (1:1) 
(Sumatriptan suceixuite) 



H 




Sumatrlptem succlaate Is eongnercially available as 

imltrex™ or aay be prepared as descri]»ed in Uiiited States 
Patent #5,037,845, issued August 6, 1991, tiAiich is herein 
Incozporated by refesrence in its entirety. 

5-fluoro-3- (1- (2- (l>a8tbyl*lR-pyxa20l-4-yl}et]qrX} -4- 
piperidinyl) -IH- indole li^ydirochloride 



F 




wonosMB 
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5-^hydrQ3qr-3*- {4-^piperidlziyl} -1E« indole oxalate 



OH 



OH 



Ctaqpouad IV 

8 - c]alaro>2 -dletbylamlno- 1,2,3,4 -tetralydroaaphtthalene 

hydro(±ac»:ide 



CI 



6 •hydrosy- 3 -dlaetlylajacdxio- 1,2^3,4- tetrahydrocarbazole 




NCCH3)2 



The prep8u:atiozi of CoooapouQds IZ-V are described in 
l&iited States Patent #5|521,196, issued May 28, 1996, vhich is 
herein dAcozporated by reference in its entirety. 
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!l!be binding af f islties of coDopafuxidfi for various 
serotoziin rec^ptozB were determined oBsentially bb described 
above except tbat different cloned receptors are erqployed in 
place of tbe S-ETi? receptor clone eaqployed therein. The 
results of these binding eaqperiments are sinonarized in Table 

BUroiNG TO SEROTOgmr (S^HT^^) RECEPTOR SUBTCTBS (Kj^ m) 

^ffiMpffuM s-HTjij^ Sramcga Srggig s-Wja 

I 4-8 9.6 2520.0 25.7 

13 21«7 53.6 50«3 2.5 

III 3.63.2 195.5 3.9 22.0 

IV 13.5 145.3 B13.0 129-2 

V 791.0 1683.0 73.6 10.3 



q^IMP gormaticm . _ j 

As vas reported by R.L. Weinshank, et al.| KO93/14201| 
the 5-HTip receptor is functioxially coupled to a 0-protein sis 
laeasxured by tbe ability of serotonin and serotonergic drugs to 
inhibit f orskolin stlimilated cAMP production in N1H3T3 cells 
transfected vith the 5-HTif receptor. Adenylate cyclase 
activity was determined using standard techniques* A maximal 
effect is adbdeved by serotonin. An ^nax is detenoined by 
dividing the inhibition of a test coxBpouzid by the maxiitia] 
effect and determining a percent inhibition. (B. Adham, et 
al., sugptra,; H.L. Weinshank, et al., ProceBd±ng& of tie 
Sttiaml AcadesY of Scleacea (USH) , 89,3630-3634 (1992)}, asd 
the references cited therein. 



Meaauren^t of cAMP formation 

Transfected NXH3T3 cells (estimated Bmax from one point 
competition sttidies^4B8 fmol/s^ of protein) were incubated in 
DNRM, 5 m theophylline, 10 m EBPBS (4- [2-hydrQxyethyl] -1- 
piperazineethanesulf onic acid) and 10 ;iH pargyline for 20 

minutes at 37(^0, 5% CO^. Drug dose- effect curves were then 
conducted by adding 6 different final concentrations of drug, 
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followed innoediately lay the addltloa of f ozrskolin {10 MM) • 
Subsequently, tiaia cells vere inodmted for an additional lo 
sdnutes at 37^, 5% CO2. Ibe nedim lorae aspirated and the 
reaction icas stopped tiy the addition of 100 aHM HCl. To 
demonstrate conapetitive antagonism, a dose-response curve for 
S-Sr was fi^asurad in parallel, using a fixed dose of 
nethioth^in (0*32 imy. Xbe plates vere istored at 4% for 15 
minutes and then centrifuged for 5 minutes at 500 x g to 
pellet cellular debris, and the supernatant i«as aliquoted and 

stored at *20% before assessment of cAMP formation by 
anadioinmunoassay (cAsaP radioimmunoassay kit; Advanced 
Magnetics, C^osbridge, Kh) . Radioactivity was quantified txsing 
a Packard COaSA Auto Gamma counter, equipped iffith data 
r^luction software. 

All of the ccorpoundB of the panel were tested in the cAMP 
formation assay described Btpra and all were fouxul to be 
agonists of the S-KTip receptor. 

Protein BxfciaimBation 

Bforlan Sprague<-Davley rats (225-325 g) or guinea pigs 
from canaries River Laboratories {225-325 g) were anesthetized 
with sodium pentobaii>ital intraperitoneally {65 ag/kg or 45 
mpr/kg respectively) and placed in a stereotaxic frame (David 
ZOpf Instruments) with the incisor bar set at -3*5 mm for rats 
or **4«0 mm for guinea pigs* Following a midline sagital scalp 
incision, two pairs of bilateral holes were drilled through 
the skull (6 am posteriorly, 2.0 and 4.0 mm laterally in rats; 
4 mm posteriorly and 3»2 and 5.2 mm laterally in guinea pigs, 
all coordinates referenced to bregma) « Pairs of stainless 
steel stimulating electrodes (Rhodes Medical Systems, Inc.) 
were lowered Uirougb the holes in both hemispheres to a depth 
of 9 mn (rats) or 10.5 mm (guinea pigs) from dura. 

The femoral vein was exposed and a dose of the test 
cdqoound was injected intravenously (1 mL/}cg) . Approximately 
7 mixxutes later, a 50 mg/kg dose of Svans Blue, a fluorescent 
dye I was also injected intravenously. The Bvans Blue 
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caanplexed vith protedLns in tbs blood aiid functioziad as a 
marker for protein axtravEisation. Ssaetly 10 mixxates post- 
injection of tbe test ccaapaasA, tbe left trigeaiinal ganglion 
was stlxmilated for 3 minutes at a current intensity of 1*0 mil 
(5 Hz, 4 msec duration) vitb a Model 273 potentiostat/ 
galvanostat Princeton Applied ^search} * 

Fifteen minutes following stimulation, the animals itfere 
killed azxd exsanguinated vitb 20 mL of saline. The top of the 
skull vas removed to facilitate the collection of the dural 
membranes. The membrane Bamplee were removed from both 
bemisi^heres, rinsed vith vater, and spread flat on microscopic 
slides. Once dried, the tissues were eoverslipped «ith a 70% 
glycerol/vater solution. 

A f luoresc^ce microscope (Zeiss) equipped vith a grating 
wonochromator and a s^ctrophotarneter vas used to quantify the 
amount of Evans Blue dye in each saxqple. An excitation 
vavelength of apprpxiasitely 535 nm vas utilized and the 
^oission intensity at 600 nm vas determined* ISie microscope 
vas equipped vith a motorised stage and also interfaced with a 
personal computer. !Ihis facilitated the conqputer-* controlled 
movement of the stage vith fluorescence meatsurements at 25 
points {500 im steps) on each dural saa^le. The mean and 
standard deviation of the measuremients vas detennined by the 
computer. 

The extravasation induced by the electrical stimulation 
of the trigaodnal gai>glion vas an ipsilateral effect (i.e. 
occurs only on the side of the dura in vhich the trigeminal 
ganglion vas stimulated) • TUis allora the other 
(unstimulated} imlt of the dura to be used as a control. The 
ratio of the amount of extravasation in the dura from the 
stimulated side compared to the unstimulated side dura vas 
calculated. Salixie controls yielded a ratio of apprcodmately 
2.0 in rats and 1*8 in guinea pigs. In contrast, a compound 
vhich effectively prevented the extravasation in the duza from 
the stimulated side vould have a ratio of approxiaately 1,0. 
A dose*respcmse curve vas generated and the dose that 
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inhibited the B x travaaaticm hy 50% (ID50) vaa aj^prokiaiated. 
Tliia (Sata le preeented In Table XI. 

XI 

ay^ii!rttiTTh Protein gxtravaaatAon (IDg^^ BMbl/lMt) 

2.6x10-8 
8.6x10-10 
B. 9x10-9 
1.2x10-' 
B.TxlO-S 

!Co detexadae the relatlooship of biadiag at vaziods 
8ezota9Cti,a repeptors to Ishibitlon of netironal protein 
extravasation, the binding affinity of all of the canpounds to 
each of the 5-BTid, 5-HTib, S-OTie and 5-HTip receptors was 
plotted against their ID50 t:he protein extravasation model. 
A linear recession analysis was perforooed on each set of data 
and a correlation factor, R^, calculated. The results of this 
analysis are staiaarissed in Table III. 

Tg-bJ,9 III 

Correlation gaetor (r2) for Specific B-WT^ flubtvnft Blnriitia 
affiy^lfy va TT^h^h^1•^on nf Pmr.eln Rgfcravaflatlon 

S-mi Sld^tYBft Correlatifm gaotor (R2^ 
5-HTlD 0.07 
5-BTlB 0.001 
S-BTiS 0.31 
5-HTiP 0.94 

An ideally linear relatioziahip would generate a 
oorrelation factor of 1.0, dLndlcatlng a cause and effect 
relationship between the two variables, ^e experim ent a l ly 
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determined correlatloA £actor tetveen ioihUbltiooi of zxeuronal 
protein extzavaaation and S-axip blatding affinity is 0.94. 
laiia nearly ideal dependence of the ID50 in tha protein 
eactravasatlon as^del on binding affinity to the 5 -BTif receptor 
clearly dexnonetrates that the S-WTjjf receptcnr 
iBediates the inhibition of protein extravasation resulting 
from stimulation of the trigeminal ganglia. 

Sumatxriptan exhibits low bioavailability and relatively 
short duration of actiou. Its affinity for a munber of 
serotonin receptor subtypes gives rise to mdesirable side 
effects, particularly vasoconstriction, which severely limits 
its utility in the treatment of migraine. TbB conipounds of 
this invention, however, are highly bioavailable through 
several routes of admindLstration including, but not lizaited 
to, oral, buccal, intacavenous, subcutaneous, intranasal, 
intraocular, transdexmal, rectal and by inhalation. Thoy 
eadilblt a rapid onset and long duration of action, typically 
requiring only a single dose per day to aalntaln therapeutic 
levels. Since cosopounds of this Invention are potent agonists 
of the 5-HTiF receptor, extremely low doses are required to. 
maintain therapeutic levels. Additionally, due to the high 
selectivity of compounde of this invention for the S-HTip 
receptor, con^licatlons due to vasoconstriction are avoided. 
Coflopounds of this Invention also inhibit protein extravasation 
if administered prior or subsegurat to stimulation of the 
trigeminal ganglia, suggesting they say be administered prior 
to an incipient migraine attack to prevent pain, or durdlng a 
migraine attack to alleviate pain. 

The ability of agonists of the receptor in 

general, and the coxopounds of the present invention 
specifically, to alleviate pain Is demonstrated by testing in 
a standard mc^el of chronic pain (Calvino, et al. Behavioural 
Brain Research, 24, 11-29 (X9B7); Colpaert, fain, 2B, 201-222 
(1987) ) . For example, an aorthrltis like state can be produced 
in rats days after a allele injection of Freund's Conplete 
Adjuvant or a synthetic adjuvant like lipoidal amine (N,N-> 
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dioctyldeGyl^^NS R-bls(2-lqfdroxa^tbyl) pros^xiedlasiine) in oil 
(Befislay and Bendeler Agents Aetlae^ 34 {1-2}, 254«6, (1991); 
Bendele et aZ. , «7 PbazxasLCOl Exp Tiber 260(1], 300-5 (1992); 
I^cock et aZ., Ann Shewn Dis 53(10), 653-8 (1994) K Anittals 
treated tMs way develop chronically avollexi and paiuftil 
bixidpaws resulting In incareased irritabilityi and decreased 
locomotion* "Xbe Ideal analgesic vould Increase tbe 
exploratory activity of artbritic anlaoals tcward normal 
without increasing or decreasing this bebavior in normal 
animals* Analgesic conqpounds, for exaiople morphine and 
citaloprma, have been demonstrated to improve exploratory 
behavior in these anixnals (Xiarsen and Amt, Acta JRbasoBacoI 
Zbxicoa fCbpeah; S7 (5), 345-51 (19B5)). 

Male Leisds rate (Harlan-Sprague Sawley, Inc., 
Indianapolis, IN) weighing about 225 grams are boused in clear 
plastic cages with ad lib access to chow and water* Rats are 
maintained under a 12 hours on and 12 hours off light cycle. 

To produce polyarthritis, half of the rats are injected 
subcutaneousiy at the dorsal base of the tail with 7.5 s^/rat 
of lipoidal amine in 0.1 ml of Incon^lete Freund's Adjuvant. 
This single lipoidal amine injection results in hindpaw 
inflamrnation which becomes obvious in about ten days. !Che 
other half of the 3cats receive vehicle injectlcms. Eleven 
days after lipoidal amine or vehicle injection, aniaals are 
treated either orally or subcutaneousiy with test compound or 
water vehicle. One hour after treatment, individual animals 
are placed in activity monitors (Qmnitech Slectronics, 
Columbus, OH) which constitute a novel enviroaoment. ^e 
activity monitors have an <>open field » area of 42 x 42 cm and, 
\:ising infrared light ):>eam8 and photocells, quantify 
exploratory behavior. Ihis is acccsziplished using a grid of 
photosensors placed at floor level to measure horizcmtal 
activity. A coxqputer analyzes the cteita from the sensor array. 
Saqploratory behavior is quantified during the first 5 minutes 
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in ttae cbaaaxsr. Tlie iseasured parasseter used In tibds stud^ is 
total dletance traveled during the 5 sdmxte test period. 

..iZhlie it is possible to administer a compound eanployed in 
the methods of this invention directly without any 
£ormulationr the coDogpounds are usiially administered in the 
form of pharmaceutical coxqposltlons casqprlslng a 
pharmaceutically acceptable exclplent and at least one active 
insrredient. These compositions can be . administered by a 
variety of routes including oral, buccal, rectal, intranasal, 
transderoal I subcutaneous, intravenous, intraimjiscular, and 
intranasal. Kbny of the conpounds enployed in the methods of 
this inventlc» are effective as both injectable woi oral 
cooqpoaitions. Such caqpositions are prspared in a manner well 
knovn in the phazmaceutical art and cosprlse at least one 
active conpound. see, e.g. , saazxiszosr's wmasi^asmicKL ^iJBsaiSt 
tl6th ed. 1980) . 

In making the coxnposltlons eos^lcyed in the present 
invention the active Ingredient is usxxally mixed vith an 
exclplent, diluted by an.^cipient or enclc^ed within such a 
caindLer which can be in the form of a capsule, sachet, paper 
or other container. When the exclplent serves as a diluent « 
It can be a solid, soni* solid, or liquid material, lOiich acts 
as a v^cle, carrier or medium for the active ingredient. 
Thus, the cozx^sltlons can be in the form of tablets, pills, 
powders, lozenges, sachets, cachets, elixirs, suspensions, 
emulsions, solutions, syrups, aerosols (as a solid or in a 
liquid x&edlxn} , ointments containing for exasple up to 10% by 
weight of the active compound, soft and hard gelatin capsules, 
suppositories, sterile injectable solutions, and sterile 
packaged poiaders. 

In preparing a foxmula:tion, it may be necessatry to mill 
the active cooqpound to provide the appropriate particle size 
prior to combining with the other ingredients. If the active 
cooqpound is substantially Ixisoluble, it ordinarily is milled 
to a particle size of less than 200 mesh. If the active 
coB^ound is soibstantially water soluble, the particle size is 
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zusxioally adjusted by milling to provide a substantially 
unifom distribution in the foxmulaticn, e.g» about 40 siesh. 

Some eacaiq^es of suitable axcipieuts incslude lactose^ 
dextrose, sucrose, sorbitol, nannitol, starches, gum acacia, 
calcium phosphate, alginates, tragacanth, gelatin, calcium 
silicate, microcrystalline cellulose, polyvlaylpyrrolidons, 
cellulose, water, synqp, and methyl celltaose. The 
formulations can additionally include: lubricating agents such 
ELS talc, magnesium stearate, and mineral oil; wetting agents; 
essulsifying and suspexiding egents; preserving agents such as 
methyl- and prc^lhydrox^^ensoates; sweetening agents; and 
flavoring agents. I!b6 coiapositions of the invention can be 
formulated so as to provide quick, sustained or delayed 
arel^me of the active Ingredient after administration to the 
patient by enploylng pirocedures known in the art« 

The compositions are preferably fozmulated in a unit 
dosage form, each dosage containing from about 0*001 to about 
100 WQ, mosre usually about 1.0 to about 30 mg, of the active 
ingredient. The term «unit dosage form» refers to physically 
disca»te units suitable as uxiitary dosages for human subjects 
and other mamml&f each tmit containing a predetermined 
quantity of active material calculated to produce the desired 
therapeutic effect i in association with a suitable 
pharmaceutical eacclpient« 

The active cao5>ounds are generally effective over a wide 
dosage range. For exaooples, dosages per day nomally fall 
within the range of about 0.0001 to about 30 n^/kg of body 
weight. In the treatment of adult humans, the range of about 
0.1 to about 15 mg/kg/dayi in single or divided dose, is 
specially preferred* However, it will be understood that the 
axoount of the conpound actually administered will be 
determined by a physician, in the lig^t of the relevant 
circumstances, including the condition to be treated, the 
chosen route of administration, the actual cospouxid or 
coinpoxmdB administered, the age, weight, and response of the 
individual patient, and the severity of the patient «s 
synptoms, a ryd therefore the above dosage ranges are ziot 
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intended to limit the scope of the ixxvexxtipn in aay vay. In 
SGsoe instazxcee dosage levels belov the lower limit of the 
aforesaid range nay be more than adequate, vhile in other 
cases still larger doses stay he aooployed without causing aziy 
harmful side effect, provided that sudbi larger doses are first 
divided into several smaller doses for administration 
throughout the day. 

BBxd geliSLtin capsules containing the following 
ingredients are preparedt 

Quantity 

Ingredient JmlSSBSBHisL 

Compound of Exasple 7 30*0 

Starch 305.0 

Itognesitim steaorate 5.0 

The above ingredients are mixed and filled into hard 
gelatin capsules in 340 mg quantities. 

A tablet formula is prepared using the ingredients below: 

Quantity 

Compound of &xaiq?le 9 25.0 
Celloilosef microcrystalline 200.0 
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Colloidal sllicooa dloacide XO.O 

Stearic acid 5.0 

The compcments are blended aad canpresaai to form 
tablets^ each veighizig 240 nig* 

Ponmilatinn RTcamplB ^ 

Siqppoeitorles, eac^h contalxilng 25 wg of active Ixagredlent 
are made as follora: 

Incpredimt fiSBOUBL 

Conipou2^ of Bxaxqple 3 25 aig 

Saturated fatty acid glycerldes to 2|000 i&g 

The active ingredient is passed through a No. 60 aeah 
TS.S. sieve axid susp^oded in the saturated fatty acid 
glycerldes previously melted using the tniuiimm heat necessary. 
The mixture is then poured into a suppository mold of nominal 
2.0 g capacity and allowed to cool. 

An Intravenous formulation say be prepared as follows: 

Ingredient Qn^TlitLty 

Confound of Bxaaqple 13 250*0 mg 

Zsotonld saline 1000 ml 

Another preferred f orcmilatian esployad In the methods of 
the present Invention employs transdexxml delivery devices 
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(ojAtdotas") • Subh trajasdexxoal patcihes say be used to provide 
contlxuous. or discoxitizmous infiuiiott o£ the compaimdw of the 
present ijovexitloQ in controlled amounts* Ibe construction and 
use o£ transdermal patches for the delivery of pharmaceutical 
agents is veil knovn in the aurt. See, e.g. . U.S. Patent. 
5,023,252, issued June 11, iSdl, herein incorporated by 
reference. Such patches msy be ccmstructed for continuous, 
pulsatile, or on d^iaxid delivery of pharmaceutical aorents* 

Frequently, it vill be desirable or necessary to 
introduce the pharmaceutical coooposition to the bzrain, either 
directly or indixrectly. Direct techniques usually involve 
placement of a drug delivery catheter into the host^s 
ventricular system to bypsuss the blood-brain barrier. One 
such iioplantable delivery system, used for the transport of 
biological factors to ^Decific anatomical regions of the body^, 
is described in U.S. Patent 5,011,472, issued J^ril 30, 1991, 
vhich is herein incorx>orated by reference. 

Indirect techniques, vhich are generally preferred, 
usually involve formulating the ccsopositions to provide for 
drug latoatiatiOTi by the conversion of l^draphilic drugs into 
lipid- soluble drugs or prodrugs. Latent iation is generally 
achieved, throu^ blocking of the hydroxy, carfoonyl, sulfate, 
and primary amine groiqps present on the drug to render the 
drug more lipid soliible and ameaoable to transportation across 
the blood-brain barrier. Alternatively, the delivery of 
hydrophilic drugs may be enhanced by intra -arterial infusion 
of hypertonic eolutions vhich can traxisiently open the 
blood^brain baucxier. 

The type of formulation esDoployed for the administration 
of the cooQpounds ^ooployed in the methcnSs of the present 
invention may be dictated by the particular coqpouzuis 
eaplqyedj the type of pharma cbkinet ic profile desired from the 
route of administration and the caqpound(s}, and the state of 
the patient. 
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5 - trlf luorQQQQet&anesulf cmylQCKY- 3 * ( i -lodthylplper IdLn- 4 *• 
yl ) TPsn^olQ [3 ; iz -b] pyridias 

A solutiocL of 0,90 gm 13.89 nflitol) S-hydrc»y-3- (l- 
lnethylpiperidln•4-yl)pyrroloI3^2••b3pyridine in 80 nffj lyridine 
vas cooled to O^C* To t±dLs solution were then added 1.71 oL 
(10«13 sdMol) trifluorosnethanesulfocxic anhydtride and the 
reaction mixture was allowed to warm gradually to room 
teooperatuire. ikfter four lumrs the reaction znixture was 
quenched by the addition of eatiirated agaeous sodium 
biceutbonate and was then ccmcoitrated xmder zreduoed pressure* 
The residue was dissolved in 3:1 chloroform: isopropanol and 
this solution was washed with saturated aqueous sodiisn 
chloride. The organic i^base was dried over sodium sulfate and 
concentzated under reduced pressure. TbJe residue was 
subjected to silica gel chromatograpby, eluting with 
dichlorcanethane containing from 0-20% methanol. Fractions 
ccmtaining product were ccnibined and concentrated under 
reduced pressure to provide 1.12 gm (79%) of the title 
coBgo fimd m 

m-p,- 171 - 1740C (dec.) 
MS(m/e) : 364(M-fl) 

Calculated for Ci4Hlfi3Nf3O3SF3-0.25 H2O: Tixeoxyz C, 45.73? H, 
4.52; N, 11.42. Found: C, 45.63? B, 4.45; N, 11.20. 

Preparation II 
5 ^ chloropyrrolo [3 , 2 *bl pyridine 
g^hYdro3cy-3-nj,trQ-2-picoline 

A suspension of 3.0 gm (19.6 nMol} 6 -amino-3 -nitro-2 - 
picolizie in 50 aL water containing 3.5 xnL concentrate 
stLlfuric acid was heated to effect solution. The result-ant 

solution was cooled to 0% and a solution of 2.0 gm (29.4 
nMbl} sodiium nitrite in 10 mli water was added with vigorous 

stirring at a rate to maintain the reaction xoixtiire ^lO^C. 
After 4 hours the reaction mixture was filtered. The solid 
was washed with water and dried tinder reduced pressixre to 
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provide 2.4 ga (B0%} of the desired conipoand as a pale yellow 
solid. 

Sffi{m/e): 153 {»*-) 

f?''TT^'*.P?T-3^nitrQ-2-picolina 

A mixture of 2,42 gm (15.7 nMol) 6-l^araxy-3-xiitro-2- 
pieoline, l.O gm phosphorus pentachloride, and 0.5 niL 

phosphorus o^chloride was heated at 110% for 2.5 hours. The 
reaction, mixture vas cooled to room teoqperature and then an 
additional 0.5 gm of phosphorus pentachloride and 0.5 mL 
phosphorus oxychloride were added. Heating vas resumed for 
one hour at which point the reaction mixture poured into 100 
aOf of an ice/vater. slurry. The resultant slurry is filtered 
and the solid driied xander vacuum to provide 2.3 gm (B5%) of 
the desired cooopound as a broim solid. 

2" (2>dimftthv1aTniTinethen>l>vl) >3>nltro-6>ehloroDvridine 

A solution of 5 gm (29 tDSfol) 6*chloro-3-nitro-2-picoline 
in 40 xoL dimethylf orcBmide was treated with 5«63 mL (44 mMol) 
dimetbylformamide dimethylacetal smd the resulting mixture 

heated at 100% for 1.5 hours. At this point, 2 drops of 
triethylomine followed by 1.9 oL dimethylfozmeustide 
dimethylacetal were added and heating continued for 2 more 
hours, nie .reaction mixture was concentmted under reduced 
pressure to provide the desired compound. 

RfflttCt;ji,qB/?riffig gj^pauy^ 

A mixture of 3.07 gm (13.5 niMol) 2- (2«dlmetfaylaminn- 
ethen-l-yl)-3-nitro-6-chlorqpyridine, 6.5 gm (.116 mole) iron 
and 16.4 gm silica gel in 170 mL 5:3 toluene: acetic acid was 
heated at llO^C for 1 hour. The reaction mixture wsis filtered 
through a pad of celite. The filtrate was washed sequentially 
with aopxeous sodium bisotlf ite, saturated aqueous sodium 
bicarbonate until the aqueous wash remains basic, and 
saturated aqueous sodium chloride. She remaining organies 
were dried over sodium sulfate and concentrated under reduced 
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pressure « !Zbe residual solid vas siibjected to silica gel 
chromatc^nrapby/ elutlng with dlchloromethane cantalnlng from 
0-*5% methanol* Fractions contalnlxig prodact were cGSBiblned and 
concentrated under reduced pressure to provide the title 
compound* 

mim/B)t 153 m) 

Preparation III 
S -methoxypyrrolo 13 , 2 -bl pyridine 

0«46 gm {20 soMol) sodium vere dissolve In 15 siL 
anhydrous methanol* TO this solution were added 2*3 gm 6- 
chlorous *nltro*2**picoline in poxrtlons*. resulting mixture 
vas stirred for IB hours at room temperature and then 1 hour 
at reflux. The reaction mixture was poured into 100 idL of ice 
water with vigorous stirring. She suspension was filtered and 
the solid dried at 30^ under reduced pressure for 18 hours to 
provide 2.04 gm (91%) of the desired compound as a tan solid. 

A mixture of 2,0 gm (11*9 xoMol) €-metho^-3-nltro-2«' 
plcoline and 1$ mL (119 sMol) ddmethylformamlde dimethylacetal 
In 20 ml4 dimethylfonffimlde was heated at 100% for 7 hours. 
The reaction mixture was concentrated under reduced pressure. 
The residue was treated with toluene and ccmcentrated under 

reduced pressure, nbe residual solid was dried at SO^C under 
reduced pressure for 1 hour to provide 2.70 gm (100%) of the 
desired Ooiqpound as a red solid. 

Reduction/rlTiq closure 

A mixture of 2.5 gm (11.2 mHbl) 2- (2-dimethylamino-ethen*' 
2 -yl } - 3 >ni tro- 6 -inetfaoxypyridlne and 0.30 gm 10% palladium on 
cazhon was faydrogexxated at room temperature for 18 hotirs at an 
initial hydrogen pressure of 30 p.s.i. The reaction mixture 
was filtered axid the filtrate concentrated under r^ced 
pressure. The residue was subjected to silica gel 
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dtirooiatogr&pl:^, elutisg with dichloromethazia. FractlooaiB 
ccmtaining product ware coniblxied and concentrated under 
reduced pressure to provide 1.22 gm (74%) of the title 
coxnpound as a colorless solid • 

Prepeiration 17 
5 - amino - 3 - ( l «• me thyl -1,2,3,6- tetrahydrqpyr Idin - 4 - 
yl ) pyrrolo 13 , 2 -b] pyridine 
Hitration of l>-amino^2>plcolln6 

110 gm (1.02 nole) molten 6 ~ BTni.no- 2 - picoline were added 
drqpvlse to 500 nL concentrated sulfxiric acid ^^ch had been 
precooled to -IS^C at rate to siaintain the teiqperature of the 
sulfuric acid solution tuder 20%. The solution was then 
cooled to about -S^C and then a solution of 49 mL 90% nitric 

acid (1.16 stole] in 49 siL dt;uLfuric acid precooled to about O^C 
was added droswlse over about 30 xnixsutes, issLlntaining the 

tesiperature at about O^C* Tba reaction mixture was stirred 
at about 0% for one hour and was then allowed to warm to 
about lO^C over an hour.. The teooperature of the reaction 
mixture was maintained at about 10% for one hour and was then 
allowed to warm to about 20% over an hour. The reaction 
mixture was maintained at about 20% fcxr 2 hmirs. ^e 
reaction mixture was pousred into 8L of ice with vigorous 
stirring. Hie reaction mixture was then adjusted to p& '^9 by 
the addition of 1.5L concentrated amnmixim hydroxide « 
maintaining the temperature of the reaction mixture at about 

24% by the addition of ice as xsieeded. The resulting slurry 
was filtered and the solid washed several times with water. 

ThB solid was dried at 70% \xnder vacuum for 3 days to provide 
135*4 gm (87%) of a 2:1 mixture of 3-*nitro«*:5-nitro*6*amino-2- 
picoline. 
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SBParatlon of nltrat.ion Igomftra bv aubllmatlon 

20 gm lots of the nltratioa xoixttire vera sublixned tvice 

tmder vacuum at 125^C for 6 bours eau:h» The 5-*xiltro Isomar 
vas sublimed as a bright yellov powder and discaarded. The 3- 
xxltro isomer lohich sresxain^ in the bottom of the sublimation 
apparatus was collected. A total of 121 gm vere sublijosed to 
provide 60.9 gm (75.5%} of the crude S-nitsro isomer. 5B gm of 
the crude 3^nitro Isomer vere slurried in 200 xoli hot 95 s 5 
ethanol: water. The mixture was cooled to room tesqperature and 
diluted witb 200 ixSL of water. After two hours the precipitate 
was collected by filtration and rinsed seveifal times with 
water. The solid was dried under vacuum at roan temperature 
to provide 38 gm (65% based on 56 gm crude) 3-nitro-S*amino-2- 
picolina. 

MS(m/e): 153 (M+) 

Calculated for C6H7N3O2: Theory: C, 47.05; H, 4.61; 
27.44. Found: C, 47.08; 4.53; H, 27.53. 

Separation of nitration isamers bv recrvstallization^ 

A xrdxture of 20 gm of the nitration mixture and 800 mL 
toluene were heatcKl at reflux for 15 sdnutes. The mixture was 

filtered at 95% and the mother liquors allowed to cool to 
room teEoperature. After 4 hours the crystalline solid was 
collected, washed with 100 mli toluene, and dried under reduced 

pressure at 50% for 16 hours to provide 13.7 gm (68%) 3- 
nitro-6 -awl no-2 -picoline * 

Preparation of 2^ (2>d1mRthvlatni7^nf>t-hfin-l>vl^ *>5^nitro>6^ 

m 

A mixture of 60 gm (0.39 mole) 3-nitro-6-amino-2-picoline 
in 260 mL dimethylf ormamide was treated witb 260 xOi (1.83 
mole) 94% dimethylf ozmamide d±Qsetl^lacetal and the solution 
was heated at reflux for 48 hours. The reacti<m was 
concentrated under reduced pressure and the residual solid 
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elixrrled vlth tolue&e. TbB toluexie vae evaporated mder 
reduced pressure « Hbls procedure vos repeats 5 times* nie 
final residue vas slurried with 300 zdL metl^i £az£-*butyl ether 
axxd then filtesred. !Qii0 solid was vashed 3 tiz&es with 300 znL 
aetl^l £S£&-butyl ether and the black solid vas finally dried 
under reduced pressure to provide 90.6 gm (88%) of the desired' 
conipound. 

MS(m/e): 263.1 (K^) 

Calculated for C12B17N5O2: Iheory: C, 54.74; 6«51; N, 
26.60. Found: 54.84; B, 6.49; IS, 26.79. 

IfrlpyyWiiafi 

A mixture of 90 gm (0.34 mole) Zntermediate IV and 6 gm 
10% palladium on carbon in 650 nOi ethanol was hydrogenated at 
50 p.8*i« for 45 hours. The ruction mixture mis filtered and 
the vas concentrated under reduced pressure. The residual 
solid was sluzxied for 30 minutes vith 70:30 methyl £e£&-butyl 
ether: ethyl acetate, filtered and rinsed vith 3 x 300 rsSL 70:30 
methyl teyt -butyl ether: ethyl acetate. The solid loas powdered 
and then slurried with 200 oOi 70:30 methyl Jtsst^butyl 
ether :etlqr^ acetate. The solid was filtered and dried under 
reduced pressure to provide 54.5 gm (85%) of the title 
compound as a yellow solid. 

M8(m/e}: 188. 2 (N^) 

Ctmjim^tit^ yit;h ^>ffi^tfayX-4rBj,ffeyitf^cffQ 

A solution of 19«2 gm (0.10 mole) of 5- (dimetfaylamino-* 
tttfithyli mino) pyrrolo [3 ^ 2 -b) pyridine In 208 sKL methanol was 
treated vith 20 gm (0*30 mole) potassium hydroxide followed by 
16«3 rrSL (0.13 sffilDl) l*-methyl-4-piperldone. The reaction 
mixttzre was heated under reflux for 24 hours and vas then 
concentrated imder reduced pressure. The residual solid was 
treated with 250 mL 9:1 ethyl acstate:tetral^drofuran and 50 

stL sethanol. The solution was cooled to 0% axxd then 200 mHi 
cold water were added • The i^hases were separated and the 
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aqueous pkmse ims mi:racted well with 9:1 ethyl acecate:-- 
tetzal3ydro£uzan« &11 organic phases were cpooDihinea/ dried over 
sodium aul£ate and concentrated under reduced pressure « TSxe 
residual solid ims slurried repeatedly vith 475 nZi cold water 
to remove black iaopurities* Vhe remaining solid was dried 
under reduced pressure to provide 17 gm (74%] of the title 
coopound OB a yellow powder* 

mim/e)i 22B.1 (M+) 

Calculated for Ci3HigN4: ^ISaeory: C, 68 .39; 7.06; N, 
24.54« Found: C, 68.13; B, 7.06; N, 24,36. 

Prepexation V 

5-amino-3** <l«-XBetl^lpiperidin*4«-yll pyrrole [3 , 2^b} pyridine 
A mixture of 21 gm (89»9. sMol) 5*amino**3«' {l«*methyl- 
i,2,3t6-tetral^^*copyridin-4-yl)R/^^ and 10% 

palladium on carbon pre-'wet with 30 xnlj ethanol in 180 mL 
methanol were hydrogenated at 65 p.s.i for 3 days« The 
catalyst was removed by filtration and the filtrate 
concentrated xxnder reduced pressure. The residual solid was 
sltunried in 120 mL ethyl acetate« filtered, and washed 3 x 30 
aXi ethyl acetate, lihe remaining solid was diried u n der reduced 
pressure to provide 19 gm {92%) the title compound as a light 
brown solid* 

iaS(m/e}: 230 (BT**) 

Calculated for C13B1SN4' Theory: C, 67.80; B, 7.88; II« 
24.32. Pound: C, 67.21; B, 7.79; 24.24. 

Preparation VI 
Alternate isolation of Interxoediate IV 
A solution of 38.8 gm {0.25 mole) 3 -nitre- 6 -amino- 2- 
picoline in 172 sOi dimetl^lf ormamide was treated with 172 rxSU 
dimetlsylf ormamide dlmethylacetal and the mixture was heated at 

about 97OC for 42 hours. The reaction mixture was then cooled 
to room toqperature and was diluted witb 650 mL isc^ropanol. 
The reaction mixture was allowed to stand for 18 hou» at aroom 

too^erature and was then cooled to 3-5^C with stirring for an 
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addltioxial 2 hours* Ito slurry vas filtered, tba solid washed 
2 X 75 sOi Isopropanol, aoid dri^ under reduced pressure at 
45% for 16 hours to provide 58.9 gm {88tr} of Intermediate ZV. 

Preparation VII 

Synthesis of Intermediate IV from I^Lxture of Nitration Iscaoers 

A xt±Kture of 133 gm (0.86 mole) of a 2:1 mixture of 3- 
nltro:5-nitro-6-amino-2->picollne in 500 sOj dlmethylfoxmamlde 
vaa treated with 500 mli (3*5 mole) 94% dimettQrlfozmamide 
dimeti^lacetal and heated at reflux for 40 hours. After 
coolii^ to room temperature, the reaction mixttire vas divided 

in half and each half vas poured into 10 h of water at 0<>C 
with vigorous stirring « After ID minutes, the mixture was 
filtered and the solid was slurrled/rinaed with 3 x IL of 
water, . Tba solid was dried under vacuum at 65% for 2*5 days 
to provide 183 gm (81%) of the title ccoonpound as a red solid. 

Preparation VIII 
Alternate Synthesis of 5-amino-3- (l-inethylpiperldin-4- 
yl) pyrrolo [3 , 2 -b) pyridine 
Preparat ion of l-tavdroxv-5- f(!in)f?ithYlaTnlTiamethyllmino)i^^ 
Qr3.2>b1pvr1d1np» dihvdrDChloride 

A mixture of 23.4 gm {89 oMdl) Intermediate IV and 0.7 gm 
10% palladium on carbcaa in 234 zolL anhydrous methanol were 
treated with 140 mL 5.9 N ethanolic hydrogen chloride. The 
resxzlting mixture waB faydrogenated for 1.5 hours under an 
initial hydrogen pressure of 30 p.s.i< The reaction znixttire 
was diluted with 585 rtib ethanol and was stirred at room 
t&npBratvuce for 1 hour at room tens>6rature. The precipitate 
vas filtered and rlxised with 50 siL ethanol. The solid was 
taken up in 1.1 L methanol, filtered, and then concentrated 
under reduced pzressure. The residual solid was dried under 
reduced pressure to provide 20.5 gm (83%) of the desired 
conqpound (containing 5% 5** (dlmethylaminomethyl- 
imino) pyrrolo [3, 2 -b] pyridine} as a yellow solid. 
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A mixture of 13.5 gta (48.7 mMol) l-hyclroxy-S- (d±lOBtllyl- 
aIoizlometJlylilnino)pyrroloI3,^ and 17.5 gm (155 atMbl) 
l-xnethyl-4-piperidone in 270 affi anliydroxxe ethaaol vas stirred 
tmtil hccnogendotts* At thia point 19«4 xoL (109 iBiMol} 5*6 N 
dixoetbylaxnine in ethaTiol vera addad and tbe reaction nixtttire 
stirred at room teaqperature for 4 liours. Tbe yellow 
precipitate vas filtered^ washed 2 x 27 iriL ethanol, and dried 

under reduced pressure at 45^0 to provide 13.4 gm (92%) of the 
desired ccaoapound as a yellow solid. 

A mixture of 0»2B gm (0.94 oMol) 1-hydroxy-S- 
(dimethylaxnincanetlyliiniinQ) -3- (l*met:hyl-1^2|3,6« 
tetrahydro^ridin-4-yl)pyrrolot3,2-b]pyridine and 0.10 gm 10% 
palladium on carbon in 20 sOi methanol was hydrogenated for 
about 18 houars under an initial hydrogen pressusre of 50 p«s«i« 
■Ihe reaction mixture was filtered and the filtrate 
concentrated under reduced pressure to provide 0*21 gm (96%) 
of the title compound* 

EZHMPLE 1 

5- (N- [ethyljamino) -3- (l-'methylpiperidin-4-yl)pyrroloI3,2- 

hi pyridine 

A mixture of 0.200 gm (0.74 ixSaSol) 5- (N- tacetyl]amino) -3* 
(l-methylpiperidin-4-yl)i^rrolo [3, 2-b] pyridine and 0.125 gm 
(3.31 nMol) lithium aluminum hydride in 40 mZi tetrahydrofuran 
was heated at 75^0 for 18 hours. The reaction mixture was 
cooled to O^C and was than treated with sodium sulfate 
decahydrate. After vigorous stirring the reaction mixture was 
filtered through a pad of celite and the filtrate concentrated 
under reduced pressure. Ilhe residue was subjected to flash 
silica gel chrcmsatograpfay, eluting with dichloromethane 
containing from 0-20% methanol. Fractions containing product 
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ware coniblzied and concentrated under reduced pressure to 
provide 0«10 gm lS4i) of the title conipound. 

m-p-« 132,5 - 
HS(m/e}: 258(1^} 

EXSUBBLE 2 

5- (N- [ben2yl] amino) -3- {l-iaetlrylpiperldin'-4-yl)pyrroloI3#2- 

b] pyridine 

A mixtxira of 0*25 gm (1,09 viMol) S-atniTio-S- (1- 
jMt]iylpiperldin-4-yl)pyrrolot3#2-b]pyridine, a.5 gm molecular 
sieves, and 0»22 ndj (2.17 idMbl} iMozaldebyda in 
10 mil methanol was stirred at 40^C for 5 hours. HbB reaction 
mixture was then cooled to room teinperature azid then 0.124 gm 
(3.27 iriMOl) sodium borofaydride vere added. !E!he reaction 
mixture was then stirred for 30 minutes at room temperature 
and then the reaction mixture quenched with IN sodium 
hydroxide. The reaction mixture vas concentacated under 
reduced pressure and then the aqueous residue was extracted 
well with 3:1 chloroform: Isppropanol. The organic phases were 
cosdsinedi washed with aattirated aqueous sodium chloride, dried 
over sodium sulfate and concentrated under reduced pressure. 
The jresidue was subjected to flaush silica gel chromatography, 
eluting with dichlomrnerhnne containing 0-10% methanol. 
Fractions containing product were combined axid concentrated 
tander reduced pressure to provide the title coopound. 
MS{m/e) : 321 (M4l} 

EX&MPLB 3 

5- (N- tthien-2-ylmethyl3 amino) -3- (l-mBtJcylpiperidin-4- 
yl ) pyrrolo {3 , 2 - b] pyridine 

Beginning with 0.25 gm {1.09 nSfol) 5-amino«'3-^ (l- 
methylpiperidin-4-^yl} pyrrolo 13, 2-b]pyridiSke and 0.20 itiL (2.17 
satol) thiqphene-'2-carboiraldehyde, the title cons^ound was 
prepared essentially as described in Bxan^ile 2. 
M8(m/e): 327(M<i'l) 
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S-chlpro-3- (l-iaeUiyl--l,2i3,6-tetrahydropyridin 
yl) pyrrolo 13 , 2-b] pyridine 
To a solution of 0,66 gm (4^3 xxMol) B-chloropyrrolo- [3,2- 
blpyrldlne in 50 viL methanol were added 1.09 gxn (47.6 alMdl) 
Bodiim. The reaction nixture was etirred trntil all of tbe 
aodium bad disaolved and then l.€ sOt (13 bMoI} l-]n6thyl-4- 
piperidone vere added. ThB reaction xnlxture stirred at 
reflux for 7.5 hours and was then cooled to O^C. To this 
xoixtiire were then adUted hydrochloric acid until the of the 
solution was about B. The reaction x&ixture was then 
concentrated usader reduced pressure to an oil. This oil was 
dissolved in 3:1 chloroform tisoprqpancl and the resulting 
solution was washed sequentially with saturated aqueous sodium 
bicaxboxuite and saturated aqueous sodium chloride. The 
remaining organics were dried over sodium sulfate and 
concentrated under reduced pressure.- The residue was 
subjected to flash silica gel chromatography # eluting with 
dichloromethane ccmtaining fsrom 0^10% methanol. Fractions 
containing product were ccmcentrated under reduced pzressure to 
provide 0.30 gm (2B%) of the title ccaaocpound. 

m«p.» 230<^ {dec«} 
MS(m/e) : 247 (M*-) 

Calculated for C13H14N3CI5 Theory: C, 63.03; H, 5.70; H, 
16,95» Found: 63.20; E, 5.90; N, 16.82. 

EZAMD?IiE 5 

5 -methoxy - 3 -(1,2,3,6- tetrahydrqpyridin- 4 -y 1 ) pyrrolo [3,2- 

bl pyridine 

A solution of 0^20 gm (1*35 nOSol) of 5«*methocxypyrrolo* 
[3«2-bli^rridine, 0.23 mg (4.05 xriMtol) potassium hydrcxidet and 
0..31 gm (2.03 vBSol) 4 -piperidone faydrocfaloride sKmbhydrate 5 
mil methanol was heated at reflux for IB hours. The reaction 
mixture was then concentrated under sreduced pressure and the 
residue partitioxied between water and 3:1 
chloroform: isqpropanol. Ths organic phase was washed with 
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saturated agaeoas sodiuni cblorlde^ dried over sodium svCLSate 
axui concentrated tinder redutced pressure. The residue vas 
subjected to radial chrooatograiday cSiranatograptay (2 nm sUlca 
gel plate) elutlng with dldhloromethane containing 20*40% 
stethanol and 1% ammonium hydroxide « Fractions containing 
product were cotnbined and concentrated under reduced pressure 
to provide 0.21 gm {6B%} of the title coaapound as a yellow 
sold. An analytical sanqple «as crystallized from methanol. 

MS (sa/e) : 229 (t^) 

Calculated for C13H15H3O: Theory: 68.10; H, S.59; 
ia.33. Found: C, 68.03; E, 6.74; IB. 50. 

SXSHPLE 6 

5«mathoxy-3 * (l*»ethyl 1 , 2 , 3 , 6 - tetrahydropyrldin-4 - 
yl ) pyrrolo [3 , 2 -bl pyridine 
Beginning with 0.80 gm {5.4 xnMol) of 5-methoxypyrrolo- 
[3, 2 *b] pyridine and 1.2 sdL (10.1 nUoD 1 -methyl- 4 -piperidonei 
1.1 gm (64%) of the title ccxnpound were recovered as a yellow 
solid essentially by the proceduare described in Exaiqple 5. An 
analytical sainple was recrystalllzed frm methanol. 

m.p.« 202.9^0 (soab.) 

M8(m/e): 243 (Jff^) 

Calculated for Ci4Hi7N30: Theory: C, 69.11; H, 7,04; N, 

17.27, Found: C, 69.22; H, 7.13; K, 17.47- 

JBOSOPUS 7 

5*methoxy-3 » (l«-metfaylpipea:idin-4*>yl] pyrrolo [3 r 2 --b] pyridine 
Beginning with 0.50 gm (2.1 iffiSol) S-methoxy-S* (l-mechyl- 
lt2,3,6*-tetrafaydrppyridin-4-yl)pyrrolo[3,2-^b]pyridi^ 0.294 
gm (57%) of the title coaqpound was prepared essentially as 
described in Preparation V. An analytical sample was 
carystallized from aqueous ethanol. 

MS (m/e) : 245 {M^> 

Calculated for C14H19N3O: Theory: C, 68.54; H, 7.81; H, 
17.13. Pound: 68.40; 7.52; 16.90. 
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5-hyclrQxy-3-* (l-!netibylplperldln- 4-yl} pyrrolo [3 , 2 -b] pyridine 
A solution of 1,00 gm (4.1 aWol) 5-xnethoxy-3- (l-aet±yl- 
piperldin-4-yl)pyrrolo [3, 2 pyridine in 20 mL .Jljydrogen 
bromide (30% in acetic acid) was heated at reflux for 48 
hours . Additional 5 mL aliguots of hydrogen bromide in acetic 
acid were added at about 8 and 24 hours* Ihe reaction mixture 
vas concentarated under reduced pressura and the residue 
treated %rlth 1 stL satiiacated aqueous sodium bicarbonate. Ihe 
resulting Mixture was taken up in methanol and psissed over a 
VKBIKS BQSD BLUT SCX™ (Varian, E^a^r City, CA, U^S.AJ ion 
exchange column which had been preactivated with 10% acetic 
acid in methanol. !Ihe column was washed with three volumes, of 
methanol which were discarded, and then with methanol 
containing ammonia. Practicms containing product were 
combined and concentrated under reduced pressure to provide 
0.S92 gm (94%) of the title conqpound. An analytical saiqple 
was further subjected to flash silica gel chromatograxdiy, 
eluting with dichloromethane containing from X0«-40% methaaciol. 
Fracticms containing product were combined and conc^trated 
under reduced pressure. The residue w8^ crystallized from 
methanol. 
MS(m/e} : 231(11+) 

Calculated for C13H17N3O: Theory: C, 67.51; H, 7.4lj N, 
ia.l7. Pound: C. 67.24| H, 7.37; 18.38. 

Methyl 3- (i-methylpiperidin-4-yl)pyrroloI3,2-b]pyridine-5- 

cas^oxylate 

A mixture of 0.225 gm (0.62 nOSol) 5-trifluoro«* 
mftthanesulf gmyloxy- 3 - (l-methylpiperidin*4»yl)pyrrolo[3,2->b] 
pyridine » 0*035 gm (0.15 mMol) palladium (II) acetate, 0.17 gm 
(0.31 «Mol} 1,1* -bis (diphezqrlphossAino) ferrocene, 0.17 aOij (1.2 
mMol) triethyl amine and 0.75 xxSU (18.5 mHol) methanol in 15 oiL 
dlmethylf oxmamide was saturated with carbon xnonoxide loff 
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bubbliaor caifbon aoxuiadLde through the reaction mixture for 
about 5 sdzmtes. Ihe reaction mixture vae heated at' 60% 
under a cazixm monoaclde atmosphere maintained vlth a balloon 
for 24 hours. The reaction mixture vas diluted vith saturated 
aqueous sodixm chloride and then extracted veil vlth 3:1 
chloroform; Isopropanol > The organic phases vere combined, 
dried over sc^um sulfate and concentrated uzuler reduced 
pressure. "She residue vas subjected to flash silica gel 
chromatography, eluting vlth dichloromethase containing 0-20% 
methanol « Fractions containing product vere conblned and 
concentrated under reduced pressuare to provide O.XD gm (59 « 3%) 
of the title conpound* 
m.p, » 199.7 - 201. O^C 

M8(m/e): 273 (JI*-) 

Calculated for C15H19N3O2: Theory ^ C, 65»91; H, 7.01; N, 
15.37. Found: C, €5.62; B| 6.77; 15.07. 

EZ^aPLB 10 

K- tethyll 3- (l-methylpiperidin-4-yl)pyrrolo[3,2-b]pyridine'-S- 

carboxamide 

A mixture of 0.150 gm (0.41 sMol} 5*-trifluaro« 
methanesulf cmyloxy- 3 • (i-methylpiperidin- 4 -yl > pyrrolo [3,2- 
b]pyri-dine, 0.023 gm (0.10 sMbl) palladlumdZ) acetate, 0.12 
gm (0.21 affibl) 1,1' -bis (dlpfaenylphosphino). ferrocene, and 0.457 
gm (3.30 offiSbl) potassium carbonate in 40 mL acetonitrile vas 
saturated vlth cariDon spnoxide at O^C. To this mixture vas 
then added 0.202 gm (2.48 xdMol) ethylamine hydrochloride and 
the reaction mixture vas heated to 65^C ustder a carbon 
monoxide atmosphere maintained vith a balloon. After 72 hours 
the reaction mixture vas diluted vlth vater and then extracted 
once vlth ethyl acetate follov€K2 by 3:1 chlcnro- 
form: isopropanol. Ibe organic i^hases vere ccobined, dried 
over sodium sulfate and coneentsrated under reduced pressure. 
TbB residua vas subjected to flaish silica gel chromatogsraphy, 
eluting vith dichloromethane containing 0*20% n^tlmnol. 
Fractions containing product vere combined and concentrated 
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usider reduced presBure to psrovlde 0.10 gm <84%) of tbe title 

C0flBpOU3ld« 

m.p. « 117 - 120^C 
its im/e) I 286 (M^} 

Calculated for Ci6%2K40: Itaeozy: C# 67«11; E, 7.74; V, 
19 ^S€. Found: C« 67.17; 7.61; Hp 19«43. 

SJOMPLE 11 

H- Iphenyll 3- (l-iietlxylpiperidin-4-yl)pyrxolo [3, 2-b3 pyridine- 

carboxamide 

B^izmlng with 0,125 (0.34 snMOl) 5-*trifluoro«- 
mathanaBulf onylogy " 3 - (l^fliBt]3ylpiperidin**4-yl)pyrrolo [3,2* 
b]pyridine and 0*16 siL (l»72 XElMoi) aniline, 0«065 gm (56%) of 
tbB title canpoand vere prepaid esBentially by tbe procedure 
described In Exanple 10 « 

MS(xa/e): 334 (SI^) 

SXAfiflPLB 12 

H- 12 -l^droxypbenyl] 3 - { 1 -xnethylpiperidin- 4 -yl > pyrrolo [3,2- 

b] pyridine- 5 - carbcacamide 
Beginning with 0.125 gm (0«34 nfiSol] S-triCluoro- 
soBthaneefulf onylaxy-3^ {l-xa6ttaylpiperidln**4-yl}pyzroloI3,2-*b] ^ 
pyridine asod 0.19 xoL (l«72 ttSOol) 2 -hydrcacyBnil ine, 0.093 gm 
(77%) of the title cooopound vere prepared esa^tially by the 
procedure described in Sxasople 10. 
HS{m/e}: 351(M*fl) 

EXAMPLE 13 

l4-fluorophenyl3 3- (l-methylpiperidin-4-yl)pyrrolot3r2- 
b] pyridine-* 5 - carboxandde 

Beginning with 0.15 gm (0*41 mMol) 5-trifluoro- 
methanesul£ox3yloxy«*3 * (l-nethylpiperidin-4-yl) pyrrolo [3 ,2-b] - 
pyridine and 0.12 nL (1.24 sMOl} 4 - fluoroan i t ine , 0.058 gm 
(40%) of tbe title conpound vere prepared eseraitially by the 
procedure described in Sxanple 10. 
m.p. e 114 - 116^C 
I8S(m/e) : 353{M4-1) 
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Cstlculatea for q20%lll4OF: Theory: C, 68*16; H, 6«0l; 
15*90. Pound: Cf 68.40; 6.0B; 16*07» 

EZaSIPIiB 14 

3- (l-tMtljylpiperidin-4-yl)pyrroloI3,2-b)pyri(^ 

acid di.bydrocbloride 
A Bolution of 0.125 gm (0.46 vSHol) mathyl 3- {l-methyl- 
plperid±n-4-yl)pyrrolo[3,2-blgyridine-5-carlM3Cflate 30 mL 
ur hydrochloric acid was heated at reflux for 18 hoim* The 
reactlcm sdxtxire was cozicexitrated under reduced pressure to 
provide 0.10 gm (87%) title coopound* 
MS(zD/e} : 2S9(M4-1) 
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We claim: 

1. A cxssapaixaA of Fozxnula I: 



X 




in vblch 

A-B is -(VCH- or -CH-CH2-r 

R is E, .Ci-C6 alhyl, h&axyl, or phezylethyl; 

X is taalo, hydroxy, C1-C4 alkoxy, -HHRl, -C{0)0R2,or - 
C(0}HB£3 lAiere: 

r1 is Ci-'C4 alkyl, phesi^l {Ci-C4 alkylenyl) , or 
hateroaryl(Ci«C4 alkylenyDi 

r2 is hydrogen or C1-C4 alJcyl; 

r3 Ifl C1-C4 allqrl/ a heterocycle , or ph^l optionally 
mcmosubstituted vith halo or hydroxy; and pharxnaceutically 
acceptable acid addition salts and solvates thereof, provided 
that v/hssa A**B is •-CnCH**, then Z is not hydroxy, halogen or Ci- 
C4 alltacxy. 

2» A cosqpoimd o£ Cladm 1 vhere A-B is -*CS^CH2*« 

3. A compound of Claim 1 tffhere X is <*C(0)19Br3. 

4. A pharmaceutical formulation which comprises , in 
association with a pharmaceutically acceptable carrier, 
diluent, or eaccipienti a coxqpoond of Fo rm u l a X: 
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X 




1b which 

A-B JLs -CeCH- or 

R Is Ci-Cg alkyl, hezisyl, or pheziylethyl; 

X is halo, hydroxy, C1-C4 alkoxy, -MHR^, -C{0)0R2,or - 
C(0)S[Br3 ^are: 

R^ is alkyl, phex]yl(Ci-»C4 alkylenyl) , or 

heteroaryX(Ci-C4 alkyl&ayDt 

r2 is Ixydrc^an or C1-C4 alkyl; 

r3 ia Ci-*C4 alkyl, a heterocyde, or phenyl pptionaaiy 
nonosubstituted with halo or hy^droxy; and phamaoeutically 
acceptable acid addition salts and solvates thereof, provided 
that vdxen A^B is -CbCE-, then Z is not hydroxy, halogen or Ci 
. Cft alkoxy* 

5. A method for the activiation of 5*-BTxf receptors in 
maxmalB, cosqpriaing adniinistering to a nTaxtBTwT in need of such 
activation an effective amount of a cranpound of Formula ZZ; 





ZZ 
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in which 

A-B is ^C^CH- or «-CE-*CQ2-; 

S is Ci->C6 alkyl, bezusyl^ or phenyletfayl; 

X is halo, h^droacy, C1-C4 alkoaiy, -SHRI, -CCWOR^^or - 

r1 is C1-C4 alkyl, phenyl (Ci*-C4 aUcylenyl) , or 
heteroaryl(Ci-C4 aU^yleaoyl) ? 

r2 is hydrogen or Ca-C4 alkyl; 

r3 is Ci-C4 alkyl, a heterocqrcle, or pheaayl optionally 
nonosubatituted with halo or hydroacy; and phazjoaceutically 
acceptable acid addition salts and solvates thereof. 

6. The method of Claim 5 where the S-BTxp Aie^iated 
disorder is xaigraine. 

1. A asethod for the prervention of siigraine in msmials, 
coaqprising administering to a ananaffiil susceptible to migraine 
an effective ainount of a coocnpound of Formula ZZ: 



Z is halo, hydroxy, C1-C4 altawy, -HHRl^ -C(0)DR2,or - 
C(0)KBE3 where: 

is C1-C4 alkyl, phexiyl (C1-C4 alkylexryl) , or 
heteroaryl(Ci-C4 alkyleqyl); 




in «diich 



A-B is *C"CH- or -CH^C!H2**| 

R is E, Ci-Cg alKyl/ bensyl, or jflienylethyl; 
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r2 iQ hydxogen or C1-C4 alkyl; 

r3 Is C1-C4 alkyl, a heterocycle^ or phenyl optiooally 
ncmosubstltuted vltb halo or hydroxy; and pharnta ceutically 
acceptable add addition ealts woA solvates thereof* 

8. Ajrothod for the prevention or inhibition of neuronal 
protein eaetrava8ation« coBprising euSniinistering to a nainnnal, in 
need thereof an effective azaouxxt of a conqpound of Fonnula II: 




II 

in which 

A-B is **CnCB* or -^CB-CaBb-; 

R is Cl-Cg alkyl, bensyli or phenyletlqrll 

X is halo# hydroxy, C1-C4 alkmy, -HErI, -C(0}QR^,or - 
C(0}aBR3 vhere: 

is C1-C4 alkyl, phenyl (Ci*-C4 alkylenyDt or 
heteroaryl (C1-C4 allgrlenyl) ; 

r2 is hydrc^en or Ci*C4 alkylj 

r3 is C1-C4 alkyi, a heterocycle, or phenyl optionEtlly 
monoBubstltnted with halo or hydrcn^; and phaxaxaceuticsilly 
acc^table acid addition salts and solvates thereof. 
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9. caaj^nxoA o£ the Formula ZZI: 




vtxere A-B is -C»CE- or -CH«GS2*'J and R Is Hr Ci-^Cg alkyli 
bexusyl, or jdbex^letbyl; aaod add addition salts thereof. 

10* A ecaipouzid of Claim 9 iilxard A-*B is -*CB*-CH2*'. 
11 « A conpoQxsd of Claim 10 .where It is metibyl. 
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